NJ 1280

High Capacitance Piezo-sounder Driver
with charge pump

mFEATURES

eOperating Voltage +2.0to +5.5V
eConsumption Current (Active)
IDD11:3.5mA typ (VDD:3V , F|N:4kHZ)
eConsumption Current (Shutdown)
Isp;=0.5pA max. (VDD=3V , IN=0V)
eHigh Capacitance Driving 30nF typ.

eDifferential Output 30Vpp max. (VDD=5V)

eCharge pump Circuit 3times

elnput Signal Detector & Auto Shutdown Control

eOperating Temperature -40 to +105°C

oBi-CMOS Technology

ePackage Outline EQFN16-G2,
MSOP10(TVSP10)

mAPPLICATION

eFire Alarm
eSmoke Detector
eSecurity Alarm

mAPPLICATION CIRCUIT

mGENERAL DESCRIPTION

The NJW1280 is a switching driver with charge pump
for high capacitance piezo-sounder. It can drive outputs
up to 30Vpp from 5V supply.

Because the NJW1280 has the shutdown function, it
is suitable for the battery application.

C,=0.22uF C,=0.22uF
—— CP1 CN1 CP2 CN2
VDD
PVDD
|
Cn20.22uF Cour=0.1uF
" ; Oscillator Charge Pump O OUTJ_
(3x)
Control PVDD
Logic Detect
Detector SLhuEtztr:ir(T)]v?/L
3 ouT1 JI{
N Level Shift":‘:?_‘ (
= Piezo Sounder
iMQ
VSS =
) C
ouT2 1][

Ver.3.7

New Japan Radio Co.,LEd.

Www.njr.com



NJ 1280

mPIN CONFIGURATION (EQFN16-G2)

13pin

Exposed Pad & *-
(BackSide) = ¥

| 5pin
Top view
PIN NO. SYMBOL DESCRIPTION

1 N.C. -
2 IN Input Terminal
3 N.C. -
4 N.C. -
5 OuUT1 Output Terminal 1
6 OouT2 Output Terminal 2
7 VSS VSS Terminal
8 CN1 Capacitor Connection Terminal
9 N.C. -
10 CN2 Capacitor Connection Terminal
11 N.C. -
12 CP1 Capacitor Connection Terminal
13 PVDD Charge Pump Output Terminal
14 CP2 Capacitor Connection Terminal
15 VDD Power Supply Terminal(Connect to 16pin)
16 VDD Power Supply Terminal

Exposed Pad:

Connect the Exposed Pad on land of float, or GND.

Ver.3.7
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NJ 1280

mPIN CONFIGURATION (MSOP10(TVSP10))

1 10
Cl@ ]
] ]
) ]
| -
] ]
5 6
PIN NO. SYMBOL DESCRIPTION
1 CP1 Capacitor Connection Terminal
2 PVDD Charge Pump Output Terminal
3 CP2 Capacitor Connection Terminal
4 VDD Power Supply Terminal
5 IN Input Terminal
6 OuUT1 Output Terminal 1
7 OouT2 Output Terminal 2
8 VSS VSS Terminal
9 CN1 Capacitor Connection Terminal
10 CN2 Capacitor Connection Terminal
sMARK INFORMATION
NJW1280 MG2 (TE1)
Part Number Package Taping Form
mORDERING INFORMATION
PACKAGE HALOGEN- | TERMINAL WEIGHT
PART NUMBER OUTLINE RoHS FREE FINISH MARKING (mg) MOQ(pcs)
NJW1280MG2 EQFN16-G2 Yes Yes Sn-2Bi 1280 6.5 3,000
NJW1280RB2 MSOP10(TVSP10) | Yes Yes Sn-2Bi 1280 19 2,000
New Japan Radio Co., LI,
Ver.3.7 -3-
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NJ 1280

mABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Voo 6.0 \%
Maximum Input Voltage Vin -0.3to Vpp + 0.3 \
Power Dissipation (Ta=25C) 2layer/dlayer
EQFN16-G2 Po 520%/1400@ mw
MSOP10(TVSP10) 5209730
Storage Temperature Range Tsg -40to +150 °C
aTHERMAL CHARACTERISTICS
PARAMETER SYMBOL VALUE UNIT
Junction-to-ambient Dlayer/4layer
thermal resistance _ (1) 2 .
EQFN16-G2 Bja 239.47/89.8 CWw
MSOP10(TVSP10) 24037/171.6"

@ Mounted on glass epoxy board(101.5x114.5x1.6mm: based on EIA/JJEDEC standard, 2Layers FR-4, with Exposed Pad)

A Mounted on glass epoxy board. (101.5x114.5x1.6mm: based on EIA/JEDEC standard, 4Layers FR-4, with Exposed Pad)
(For 4Layers: Applying 99.5x99.5mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5)

@ Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JJDEC standard, 2Layers)

A Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JJDEC standard, 4Layers), intemal Cu area: 74.2x74.2mm

mRECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Operating Voltage Range Voo +2.0to +5.5 \%
Operating Temperature Range Topr -40 to +105 °C

mPOWER DISSIPATION vs. AMBIENT TEMPERATURE
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NJ 1280

mELECTRICAL CHARACTERISTICS

(Ta =2C, VDD= ¥, C1=C>=2 2 &,rCout=1 OnF, Cpiezo= 3rF, Fin= 4Hz u fes dtherwise sp eified)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Charge Pump v PVDD terminal 8 ) 9 v
Output Voltage 1 PYODL | (Cpiezo=No Load hpo=-9mA) =
Charge Pump PVDD terminal VDD=5V
V 135 - 15 Vv
Output Voltage 2 PYPD2 | (Cpiezo=No Load hpo=-15ma) =
Piezo Driver Output Voltage 1 Vour1 Differential Output (OUT1,0UT2) 16.2 18 - Vpp
Piezo Driver Output Voltage 2 Vourz leferiantlal Output(OUT1,0UT2) 27 30 - Vep
VDD=5V
Operating Current 11 lob11 Cpiezo=No Load - 35 7 mA
Operating Current 12 Iopi2 Cpiezo=No Load, VDD=5V - 45 9 mA
Operating Current 21 lpop21 Differential application - 16.5 - mA
Operating Current 22 lpp22 Differential application, VDD=5V - 275 - mA
Shutdown Current1 lsp1 IN=0V+? - - 05 pA
Shutdown Current2 lsp2 IN=0V,VDD=5V - - 1.0 MA
Input Signal Frequency Range Fin Waveform=Rectangular Pulse 0.2 4 6 kHz
Internal Switching Frequency Fosc 0.3 0.6 12 MHz
Turn-On Time Ton F_rom Il\_I signal High to the OUT1 i 5 4 ms
signal high
Shutdown Delay Time Tore DIN=H->L to PVDD OFF 6 15 30 ms
Output Wave Rise Time Tr OUT1, OUT2, 10% to 90% - 16 - VS
Output Wave Fall Time Te OUT1, OUT2, 90% to 10% - 10 - ys
*) |td ossmotg urante ehe use of a g meth o ath e han ht euse of th ea pl pation circuit.
*2)INh ab erdow atle at Tor gmax).
New Japan Radio Co., LI,
Ver.3.7 -5-
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NJ 1280

mINPUT TERMINAL CHARACTERISTICS

(Ta =22C, VDD= ¥, unles oth ewise sp eified)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
High Level Input Voltage 1 Vit IN terminal 1.6 - VDD \Y/
Low Level Input Voltage 1 Via IN terminal 0 - 0.4 \%
High Level Input Current I IN terminal IN=3V - 3 4 MA
Low Level Input Current I IN terminal IN=0V - - 1 MA
New Japan Radio Co.,LEd.
Ver.3.7 -6 -
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NJ 1280

mTiming Chart
TON/T OFF

AN

GND

i

| Chdrge Pump ON  Charge Pump OFF

GND

PVDD /

OouT1

Torr

GND

ouT2 E/

GND

OuUT1/0UT2

GNDI
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NJ 1280

mApplication Circuit

C,=0.22uF C,=0.22uF
CP1 CN1 CP2 CN2
VDD
J\ PVDD
v |
Cn20.22uF T Cour=0.1pF
L . Charge Pump
Oscillator (3% —0—()—_|_
Control PVDD
Logic Detect
A
Thermal
Detector Shutdown
IN- ¢ Level Shift
- Piezo Sounder
1MQ
VSS =
)

*3) Please do not drop the product or apply shock or temperature change to it. If so, the LSI might be destroyed by
the charge (surge voltage) generated. Above figure shows an example driving circuit using Zener diode.

The guideline for Zener voltage is VDD x3 <V<20V.

New Japan Radio Co.,LEd.
-8-
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NJ 1280

EQFN16-G2

mPACKAGE DIMENSIONS mEXAMPLE OF SOLDER PADS DIMENSIONS
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NJ 1280

MSOP10 jepec MO-187-DATHIN TYPE

mPACKAGE DIMENSIONS
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mEXAMPLE OF SOLDER PADS DIMENSIONS
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NJ 1280

EQFN16-G2
mPACKING SPEC

TAPING DIMENSIONS

= Feed direction

P2, PO ® D0 T
w
L

O MENS ON REVARKS
2.55+ 0.05 | BOrTGMD MBS QN
2.55¢ 0.05 | BOTTQM D MENS QN
1.5%!

0.5+ 0.1
1.75¢ 0.1
3.5+ 0.05
4.0£ 0.1
4.0£ 0.1
2.0+ 0.05
0.25+ 0.05
1. 00+ 0.07
0. 65+ 0.05
8.0+ 0.2
5.5 TH GA\ESS 0. 1nax

P00 0

Einloinloghk)
/

‘KO
I

égéﬂ%BEBﬂmEBm>§

REEL DIMENSIONS

SYMBOL 0O MENS ON
A ¢ 180 9,
B (p 60 +1
C @ 13+ 0.2
D @ 21+ 0.8
E 2+ 0.5
w 9 79°
WL 1.2
TAPING STATE
Insert direction . . )
| Sealing with covering tape |
I I
| Enpty tape | Devi ces Enpty tape | Qovering tape
I . [ |
Feed direction nore than 160nm 3000pcs/ reel nore than 100mm reel nore than 1 round

nore than 400mm
PACKING STATE

Label

Uy

Put areel into a box <.

UNIT : mm

New Japan Radio Co.,LEd.

Ver.3.7 . -11 -
www.njr.com




NJ 1280

MSOP10 MeeT JEDEC MO-187-DA/THIN TYPE

mPACKING SPEC

TAPING DIMENSIONS

= Feed direction
P2, PO ¢ DO

‘>H4
. folo o & o of-F
e

O ME\S ON FEVARKS
4.4 BOITOM D MENS ON
3.2 BOITOM D MENS ON
15-!31
1.5%1
175+ 0.1
5.5+ 0.05
4.0+ 0.1
8.0+ 0.1
2.0+ 0.05
0.3+ 0.05
1.75 (MX)
12.0+ 0.3
9.5 TH GAESS 0. 1nax

A P1 ¢ DL

EESHBEBﬂmEBw>§

REEL DIMENSIONS

SYMBOL D MENS ON
A ¢ 254t 2
B ¢ 100t 1
c @ 13t 0.2
D ¢ 21+ 0.8
E 2+ 0.5
w 13.5+ 0.5
I 2.0+ 0.2

TAPING STATE

Insert direction

I Sealing with covering tape

Ut

40000

0 O Q_OL_OJLOJLOJLCSSDJLOJLOJLO_CLO_Q oo

DEEO00O)D00EE @0

— |  Enmpty tape Devi ces Enpty tape | Qovering tape |

| I [ |
Feed direction nore than 20pi tch 2000pcs/ r eel nore than 20pitch reel nore than 1round

PACKING STATE
Label

)

Put areel into a box

New Japan Radio Co.,LEd.

Ver.3.7 . -12 -
www.njr.com




NJ 1280

mRECOMMENDED MOUNTING METHOD

Recommended reflow soldering procedure

A/ f
70 AV
230 - \. d
220
180
150
Room Temp.
a b c d
a Temperature ramping rate :1to4 /s
b Pre-heating temperature 11500 180
time :60t0 120s
¢ Temperature ramp rate :1to4 /s
d 220  or higher time : Shorter than 60s
e 230 orhighertime : Shorter than 40s
f Peak temperature : Lower than 260
g Temperature ramping rate :1t06 /s

The temperature indicates at the surface of mold package.

New Japan Radio Co.,LEd.

Www.njr.com

Ver.3.7 -13-



NJ 1280

mPRECAUTIONS FOR USE OF PIEZO SOUNDER DRIVER IC
1. Power Supply
Use a stable power supply to operate the IC stably. Furthermore, please design so that unexpected abnormal
overcurrent does not flow more than necessary to prevent the IC breakdown and the spread of the effects.

2. Inductive Load
If your design includes an inductive load, the IC malfunction or breakdown caused by the current resulting from the
inrush current at ON or the current resulting from the back electromotive force at OFF. Incorporate a protection circuit into
the design to prevent these. The IC breakdown may cause smoke or ignition.

3. External parts
Carefully select external parts (such as power supply decoupling capacitor, charge pimp flying capacitor and charge
pump store capacitor), load components (such as a piezo-sounder) taking into consideration absolute maximum ratings,
characteristics variation by temperature and leakage current characteristics.

4. Auxiliary functions
The Piezo-sounder Driver IC have the auxiliary functions which suppress breaking themselves under unexpected
abnormal conditions. These auxiliary functions are not guarantee as they operate over absolute maximum ratings. It is
essential to design as the auxiliary functions do not operate. Do not design depending on the auxiliary functions.

4.1 Thermal shutdown circuit
The thermal shutdown circuit is a suspension circuit of IC’s operation to prevent the junction temperature endlessly
increase under unexpected abnormal conditions. The IC will return to operate under normal junction temperature.
The thermal shutdown function is not guarantee as it operates over temperature of absolute maximum ratings.
Depending on the method of use and usage conditions may cause the thermal shutdown circuit to not operate properly or
the IC breakdown before operation.

4.2 Current Limit Circuit
The current limit circuit limits output current to below a constant value to prevent output current endlessly increase under
unexpected abnormal conditions.
Depending on the method of use and usage conditions such as exceeding absolute maximum ratings may cause the
current limit circuit to not operate properly or the IC breakdown before operation.

New Japan Radio Co.,LEd.

Www.njr.com

Ver.3.7 -14 -



NJ 1280

mAPPLICATION NOTE
The NJW1280 is a switching driver with 3times charge pump for piezo-sounder. It can drive outputs up to 30Vpp from 5V
supply. The NJW 1280 has the shutdown function, it is suitable for the battery application.

1. Operating Principle
The NJW1280 has the built-in Oscillator, Charge Pump, Control Logic, Detector, Level Shift, Low PVDD Detect, and
Thermal Shut Down.(Fig.1)

C,=0.22uF C,=0.22uF
—— CP1 CN1 CP2 CN2
VDD
PVDD
]
Cp20220F T Cour=0.1uF
= Oscillator  |— CharggX)Pump —o—C —
Control PVDD
Logic Detect
Detector Thermal

Shutdown
» |OuT1 JH
IN ) p
Level Shift
= Piezo Sounder
iMQ

L

Fig.1 NJwW1280 Function Block Diagram and application circuit

2. External Parts
2-1. Parts List
Table 1 is external parts list of application circuit.

Table 1 List of External Parts

Part No. Quantity | Value Description Use in application

C..C, 2 0.22uF X7R ceramic capacitor Charge pump flying capacitor
Cour 1 0.1uF X7R ceramic capacitor Charge pump store capacitor
Cn 1 20.22uF* X7R ceramic capacitor Power supply decoupling

*Please decide after evaluation by application.

2-2. Flying capacitor(C1, C2)
C1, C2 are flying capacitors that carry charges in the charge pump circuit. Use capacitors with a low-ESR(ex. ceramic
capacitors) and good temperature characteristics, and place them as closed to the IC as possible to minimize wring
resistance, capacitance, and inductance(Fig. 2)

CN1 CN2
C, G,
CP1 CP2

Fig 2 Flying Capacitor

New Japan Radio Co.,LEd.

Www.njr.com
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NJ 1280

2-3. Store capacitor(Coyr)
Use capacitors with a low-ESR(ex. ceramic capacitors) and good temperature characteristics, and place them as closed
to the IC as possible to minimize wring resistance, capacitance, and inductance(Fig. 3)

N Signal

— Source

VDD PVDD

Power
Source

Fig 3 Store capacitor, Coupling Capacitor

2-4. Coupling capacitor of power supply
It stabilizes the VDD line. Please decide the capacity according to your system. Use capacitors with low ESR(ex.
ceramic capacitors) and good temperature characteristics, and place them as close to the IC as possible to minimize
wiring resistance, capacitance, and inductance. (Fig. 3) Also, connecting an electrolytic capacitor with large capacitance
in parallel will make the operation of the NJW 1280 more stable.

3. Operation
By inputting the signal to the IN terminal, the NJW 1280 starts its operation and enters the active state. When it detects
that no signal is being input, it stops and enters the shutdown state.

3-1. Operation sequence
NJW 1280 detects the presence or absence of an input signal and starts and stops it.

3-2. Stop condition
Fig. 4 shows the sequence from operation start to stop. When the NJW 1280 detects the rise of the input voltage, it
starts up in the soft start state (a). No signal is output during the soft start period. When the NJW 1280 detects the rising
edge of the input signal after the Toy period, the soft start ends and a signal is output (b). After the Tor= period has
elapsed while the input signal is low, the IC enters the shutdown state.

@ o -
IN : : i : : :
___lnnanuum [, -
GND . ! . : .
i Ché}rge Pump ON Charge Pump OFF |
PVDD P i i
P i i t
GN , . i | . .
S L <k
b To Tore : b To
ouT1 5 i i
i i i t
GN i i i :
ouT2 : i
t
GN

Fig4 Sequence from operation to stop

New Japan Radio Co.,LEd.

Www.njr.com
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NJ 1280

When inputting an intermittent signal, the period of no signal may exceed Torr. When the IC enters the shutdown state, no
signal is output during the Ty period when the signal is input again, so the head of the output signal will be missing. In this
case, as shown in Fig. 5, if the input signal is held at the H level in the no signal period, the NJW 1280 does not count the
Torr period and does not enter the shutdown state.

However, when supplying DC voltage to the piezoelectric sounder, there is a possibility that it will have some effect on the

piezoelectric sounder. Therefore, if you can think of a way of supplying DC voltage, please check with the piezoelectric
sounder manufacturer you use.

i Charge Pump ON

PVDD

GND

(Tore)

OuT1

GND

1 B

Fig 5 Output countermeasure sequence

New Japan Radio Co.,LEd.

Ver.3.7 . -17 -
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NJ 1280

3-3. TSD function

The thermal shutdown function stops the charge pump circuit and output circuit when the junction temperature T; of the
NJW 1280 exceeds Tstg and becomes the certain temperature Tsp; as shown in Fig. 6. When T; drops the certain
temperature Trsp, below, the NJW1280 starts operation from the soft sequence state again. Fig. 6 (a) shows the case
where the TSD function is ON while inputting the signal, and (b) show the case where the input signal stops while the TSD
function is ON and it goes L level. In the latter case, the NJW1280 enters the shutdown state after the Torr period after the

start in the soft start state after the TSD function turns off.
CHIP JUNCTION TEMPERATURE

Trso1 ‘:N ;
T Trsp2 / \
I/ ; g\\

IN : ! i
GNO ; g

| Charge Pump : Charge Pumpi Charge Pump
LON '« OFF N
—

PVDD

GN

OouT1

GNO

ouT2

GND

@)

CHIP JUNCTION TEMPERATURE

T

PVDD

Trsot T\ ;
Trsp2 / \
e S

GND : 4

5 Charge Pump ON
Charge Pump; with e softstart | ; Charge Pump
de el

| Charge Pump' tl
L ON OFE LMo

H
r—
'

GN

OouT1

GND

ouT2

GND

(b)

Fig 6 TSD operation sequence
The TSD function is not guaranteed because it exceeds the maximum rating. It is an auxiliary function to the last.
Please make a redundant design that the TSD does not work. Do not perform set design using this function.

Ver.3.7
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NJ 1280

3-4. PVvDDdet operation sequence
The PVDDdet function resets the IC when the PVDD pin voltage falls below the voltage Vper = 1.5 X Vpp for some reason.
This function does not function during the soft start period. Detection voltage depends on Vpp, voltage.

The operation is shown in Fig. 7. If the PVDD voltage falls below Vper while the NJW1280 is operating, the NJW1280 is
reset and the shutdown state is entered and the charge pump circuit and output circuit stop (a). When the input signal rises
in this state, the IC starts operation (b), but when the PVDDdet function starts to function after the soft start period Toy, it will
be shut down again (c).

This situation continues until the cause of lowering the voltage of the PVDD terminal is eliminated.

a)
i Reset Reset
PVDD Voer ¥

\®& e

_ AnnAannAnan.
GND

Charge Pump i (‘:’:harge puénp (;':harge Pu:mp
ON '« ~ON '« N {

Chdrge Pump Charge Pump  iCharge Pump
EE |

OFF | OFF {OFF
1 M1 M PoTon b Tow
ouT1 : P
l P E t
GND — — "
out2 L P é
b .
GND

Fig7 PV[ﬁet operation sequence

This function is an auxiliary function. Please make safety design so that this function does not work.
Also, do not do set design using this function.

New Japan Radio Co.,LEd.
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NJ 1280

4. Surge voltage from piezo-souder
Please do not drop the product or apply shock or temperature change to it. If so, the LSI might be destroyed by

the charge (surge voltage) generated. Above Fig. 8 shows an example driving circuit using zener diode.

The guideline for Zener voltage is VDD x3 <V,<20V.

Piezo Sounder

|

VDD J\
Cy A T R SwW
I T
Bias C
Thermal ([1s0 ¢ )__LCPl
- Shutdown C,
Power CN1
Supply I -
arge
PUMp CP2
(3x) C,
1 Control —C CN2
= Logic SHUTDOWN PVDD
_._O__L Cour
IN
<— LowPVDD I
Detect -
—><
1MQ
VSS :
Fig. 8 Example of application circuit
New Japan Radio Co., LI,
Ver.3.7 )
www.njr.com
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NJ 1280

5. Typical Characteristics

Operatin gCur ent vs Su ply Voltage

Vin=VD OVpp] f=4kHz, Duty=50%, CL=OP N,

CIN=C1=C2=0.22 & COUT=0.1 &

Operating Cur & hv sSu plpVolta @
Vin=VDD[Vpp] f=4kHz, Duty=5 @6 CL=30nF,
CIN=C1=C2=0.2 2RCOUT=0.1 &

10 40
9 35
8
. — 30 (]
g 7 g Ta=-40 ,25 ,16 /'
£ Ta=16 e 25 A g
: : V
8 5 Ta=25 —= @) 20
=) -
£ 4 == £ /
g g 15 ”
s . N e /
(@) Ta=-40 O 10 7
2 P )
1 5
0 0
2 3 4 6 2 3 4 5 6
Supply Voltag V] Su plp Volta g p/]
Piezo Drveer Outp t1Volta @ v sSu plp Voltage Shutdown Curre v sSu plpVoltage
Vin=VDD[Vp p f=4kHz, Duty=5 0, CL=3 OF Vin=0Vdc, CL=OP H,
CIN=C1=C2=0.2 2RCOUT=0.1uF CIN=C1=C2=0.2 2F,COUT=0.1uF
40 0.5
o 35 ST 0.45
= ’
o Ta=140, 25 | 105 0.4
a
\ —
> 30 \ < 035
= =]
g 25 o 0.3
=] > =
.g— O 0.25
3 20 s
5 /7 02
2 / B 1|6 /'
g 15 / 5 0.15 y,
N
] e 0.1
a 10 . =
0.05 -40 \
- \ .
5 0 ==
2 3 4 6 2 3 4 5 6
Su plp Voltage [V] Sup y Voltag €[V]
Operating Cur @ nv dnput Frequ @c y Operating Currentvs nl ptiFre ge gy
VDD=5V, Vin=5Vpp, Duty=50%, CL=30nF, VDD=3V, Vin=3Vp pDuty=5 @6, CL=30nF,
CIN=C1=C2=0.22uF,COUT=0.1 & CIN=C1=C2=0.2 2RCOUT=0.1 &
100 10
90 90
80 80
g 70 L 7
— E=1
g 60 a=40 , 25 105 oL, v 60
=1 \ » > 50
g 50 4 ) Ta=-40 |25 .16
£ 40 4"‘ £ 40 \
§ 2 § \ Lae
o 30 a 30 -
o " o 3’___ -
20 20
—
10 10 o
-
0 0
1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Input Fre q u @ rkHz] Inp tFre gancy [kHz]
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NJ 1280

Op eatin gCurre nv d.0 a Gapacitor Op eatin oCur @ nvs Loa dCa paitor
VD D=5V, Vin=5Vpp, f=4kHz, Duty=5 06, VDD=3V, Vin=3Vp pf=4kHz, Duty=50%,
CIN=C1=C2=0.22 &,COUT=0.1uF CIN=C1=C2=0.2 2RCOUT=0.1 &
100 100
90 90
80 Ta=-40| , 25 , 105 p 80
T —
£ 70 7 _‘é 70
q‘é 60 s 60
S = Ta=-40,25 1|6
O 50 7 3 50
jo2
£ 40 2 . _~
g g -
g 30 / _—
o Pl o 30
pd ©
20 / 20 -
10 y 10 //
0 0 ll
0 10 20 30 40 50 60 70 8 90 10 0 10 20 30 40 50 60 70 80 90 100
Lo 4 Ca pcitor nfF] L ocaCa pcitor [nF]
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6. muRata Piezo sounder/buzzer recommended parts evaluation result

Sound Pressure Level vs Frequency Characteristics Sound Pressure Level vs Frequency Characteristics
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[ CAUTION ]

1. NJR strives to produce reliable and high quality semiconductors. NJR’s semiconductors are intended for specific applications
and require proper maintenance and handling. To enhance the performance and service of NJR's semiconductors, the devices,
machinery or equipment into which they are integrated should undergo preventative maintenance and inspection at regularly
scheduled intervals. Failure to properly maintain equipment and machinery incorporating these products can result in
catastrophic system failures

2. The specifications on this datasheet are only given for information without any guarantee as regards either mistakes or
omissions. The application circuits in this datasheet are described only to show representative usages of the product and not
intended for the guarantee or permission of any right including the industrial property rights.

All other trademarks mentioned herein are the property of their respective companies.

3. Toensure the highest levels of reliability, NJR products must always be properly handled.
The introduction of external contaminants (e.g. dust, oil or cosmetics) can result in failures of semiconductor products.

4. NJR offers a variety of semiconductor products intended for particular applications. It is important that you select the proper
component for your intended application. You may contact NJR's Sale's Office if you are uncertain about the products listed in
this datasheet.

5. Special care is required in designing devices, machinery or equipment which demand high levels of reliability. This is
particularly important when designing critical components or systems whose failure can foreseeably result in situations that
could adversely affect health or safety. In designing such critical devices, equipment or machinery, careful consideration
should be given to amongst other things, their safety design, fail-safe design, back-up and redundancy systems, and diffusion
design.

6. The products listed in this datasheet may not be appropriate for use in certain equipment where reliability is critical or where
the products may be subjected to extreme conditions. You should consult our sales office before using the products in any of
the following types of equipment.

- Aerospace Equipment

- Equipment Used in the Deep Sea

- Power Generator Control Equipment (Nuclear, steam, hydraulic, etc.)
- Life Maintenance Medical Equipment

- Fire Alarms / Intruder Detectors

+ Vehicle Control Equipment (Airplane, railroad, ship, etc.)

- Various Safety Devices

7. NJR's products have been designed and tested to function within controlled environmental conditions. Do not use products
under conditions that deviate from methods or applications specified in this datasheet. Failure to employ the products in the
proper applications can lead to deterioration, destruction or failure of the products. NJR shall not be responsible for any bodily
injury, fires or accident, property damage or any consequential damages resulting from misuse or misapplication of the
products. The products are sold without warranty of any kind, either express or implied, including but not limited to any implied
warranty of merchantability or fitness for a particular purpose.

8.  Warning for handling Gallium and Arsenic (GaAs) Products (Applying to GaAs MMIC, Photo Reflector). These products use
Gallium (Ga) and Arsenic (As) which are specified as poisonous chemicals by law. For the prevention of a hazard, do not burn,
destroy, or process chemically to make them as gas or power. When the product is disposed of, please follow the related
regulation and do not mix this with general industrial waste or household waste.

9. The product specifications and descriptions listed in this datasheet are subject to change at any time, without notice.
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