NJW2311

Phase Shifter-less Wide Band FM IF Demodulator IC for Voice

m FEATURES m GENERAL DESCRIPTION
e Unnecessary External phase shifter (CD or IFT) NJW2311 is the IC which has the automatic IF
e Auto IF detection detection of FM modulating signal of the 1.5MHz to
IF = 1.5MHz to 15MHz 15MHz, that operates from 4.5V, and makes
* S-curve characteristic cannot be obtained unnecessary such as the phase-shifter which was
e Demodulated Output Frequency Range conventionally required as external parts.
fmod = 20Hz to 100kHz An IF amplifier, a FM demodulator and a low noise
* External parts modification : up to 300kHz Op-amplifier are built in.
e Excellent electrical characteristics Since high S/N ratio and low distortion characteristics
SNR 80dB @fdev = 75kHz are realized, it is the best for the various FM Receivers
THD 0.015% @fdev = 75kHz of wireless or wired Voice communications.
m APPLICATION m FM Demodulation characteristic
e Wireless microphone (RF/IR) S/N, THD vs. FM Frequency Deviation
e Wireless headphone (RF/IR) 100 0.50
e Intercom , Door phone 90 SIN 0.45
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NJW2311

m PIN CONFIGURATION

- O 14| oP oUT
IFIN| 2 13| OP'IN
IFDEC| 3 12| OP*IN
FIL1| 4 11| DEM OUT
GND2| 5 10| FIL3
V*2 1|6 91V
FIL2| 7 8|Cs
PIN NO. SYMBOL DESCRIPTION

1 GND1 GND

2 IFIN IF input

3 IF DEC IF decoupling

4 FIL1 Vref decoupling

5 GND2 GND

6 V2 Power supply

7 FIL2 Demodulation noise removal

8 CS Current output

9 V1 Power supply

10 FIL3 Demodulation filter

11 DEM OUT Demodulated signal output

12 OP'IN Op-amp non-inverting (+ ) input

13 OP"IN Op-amp inverting (- ) input

14 OP OUT Op-amp output

= MARK INFORMATION
NJW2311 V (TE1)

Part Number Package Taping Form

m ORDERING INFORMATION

PACKAGE HALOGEN- | TERMINAL WEIGHT
PART NUMBER OUTLINE RoHS FREE FINISH MARKING (mg) MOQ(pcs)
NJW2311V SSOP14 v v Sn2Bi 2311 65 2,000
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NIJW2311

m ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage V'1V2 55 \Y
Power Dissipation (Ta=25°C) Pp 440 mw
Operating Temperature Range Topr -40 to +85 °C
Storage Temperature Range Tsg -50to +125 °C
m RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage VV2 +4.5t0 +5.5 \Y
IF operating frequency fie 15t015 MHz

m ELECTRICAL CHARACTERISTICS

(Ta=25°C,V'1=V'2=5V,IFIN=10.7MHz/ 100dBuV , fdev = +75kHz , fmod = 1kHz , unless otherwise noted )

PARAMETER* SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Current Consumption lec - 23 28 mA
IF Input Resistance Rie between Pin2 and 3 15 20 25 kQ
Output DC Level Voe 2.0 25 3.0 \Y
Output AF Level Vae 190 250 310 | mVrms
Signal to Noise Ratio SIN A-weight 74 80 - aB
] ] ] THD1 LPF = 20kHz , fdev=+75kHz - 0.015 -
Total Harmonics Distortion %
THD2 LPF = 20kHz , fdev=+200kHz - 0.03 -
Receiver Sensitivity Sen A-weight - 55 - dBuv
AM Rejection Ratio AMR LPF = 20kHz , AM = 30% - 55 -
1 fmod = 100kHz , relative attenuation i 2 i
Output AF frequency DET from fmod=1kHz condition
characteristics fo o fmod = 20Hz , relative attenuation 35 dB
DET from fmod=1kHz condition ) e )
- Ro =4.7kQ , relative attenuation from
OP OUT Load Capability Rob no-load condition - 0 3
* Refer to GLOSSARY (page 6) about the contents of PARAMETER.
m MEASURING CIRCUIT
pude Areeel  op out
LPF=20kHz
or lJ(iU_ 0.1u 5V
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NJW2311

m TYPICAL CHARACTERISTICS
(Ta=25°C,V'1=V'2=5V, IFIN = 10.7MHz / 100dBuV, fdev = +75kHz, fmod = 1kHz, unless otherwise noted)
Current Consumption vs. Current Consumption vs.
Supply Voltage Ta =85°C Ambient Temperature
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NIJW2311

(Ta=25°C,V'1=V2=5V,IFIN=10.7MHz/ 100dBuV , fdev = +75kHz , fmod = 1kHz , unless otherwise noted )

S+N, N, AMR vs. IF Input Level
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NIJW2311

m GLOSSARY
SYMBOL PARAMETER TERMINAL DESCRIPTION
lec Current Consumption V'1V'2 | Total current through V"1(Pin9) and V"2(Pin6) at no signal condition.
Rk IF Amplifier Input IFIN, Impedance between IF IN (Pin2) and IF DEC (Pin3).
Impedance IF DET
DC output voltage at OP OUT terminal (Pin14) under IF IN=10.7MHz
Voe Output DC Level OP OUT o . .
carrier signal input condition.
AC output voltage at OP OUT terminal (Pin14) under a demodulated
Ve Output AF Level OP OUT . . »
signal input condition.
Signal-to-Noise ratio of demodulated signal.
S/N = 20Iogw
Noise
SIN Signal to Noise Ratio OP OUT Signal: AC output voltage (Vag) of the OP OUT terminal (Pin14)
at standard condition
Noise: AC output voltage (V) of the OP OUT terminal (Pin14)
at non-modulated condition
THD is the factor which shows the degree of the distortion of the FM
demodulated output signal and is the ratio of the total harmonics versus
the fundamental wave.
- THD:\/V22 +V3 40 e +VIO0?
THD Total Harmonic Distortion OP OUT \Vil
V1: effective voltage of fundamental frequency.
V2, V3 -+ V10: effective voltage of harmonic frequency.
THDZ1: fdev = £75kHz condition
THD2: fdev = +200kHz condition
Sen Demodulation Sensitivity OP OUT The minimum input signal. pqint WhiC.h a. demodulated output signal is
more than 50dB of S/N which isn't buried in noise.
Ratio of AM demodulated signal level and FM demodulated signal level.
o _ AMR = 20log Vi
AMR AM Rejection Ratio OP OUT AM demodulated level
Ve: Output AF Level
AM demodulated level: 100dBp, AM = 30% mod, fmod = 1kHz
Flatness of FM demodulated output signal level over wide modulation
Output AF Frequency frequency range.
foet " OP OUT . _ -
Characteristics foerl: fmod = 100kHz , relative attenuation from fmod = 1kHz condition
foer2: fmod = 20Hz , relative attenuation from fmod = 1kHz condition
Attenuation of the FM demodulated signal level by connection of the load
Rop OP OUT Load Capability OP OUT | resistance.
Ro =4.7kQ , relative attenuation from no-load condition
IF Intermediate Frequency Down-converted frequency in the intermediate receiver section.
fmod IF Signal Modulation Frequency of base-band signal to generate FM IF signal.
fdev IF signal deviation FM deviation of an IF signal.

Ver. 2018-02-01

New Japan Radio Co.,LEd.

http://www.njr.com/




NJW2311

m APPLICATION NOTE

> Influence of power supply noise on S/N characteristics
The noise level of the FM demodulated output signal of the NJW2311 may increase when operating without a low
noise DC power supply. Actually, when noises are on the power supply terminal (V'1, V'2), S/N ratio of NJW2311
deteriorates. It's effective to reduce the noise level which appears in the power supply terminal (V'1, V*2) to get
excellent S/N characteristics.

The following is an example to connect a capacitor and a resistor into between an external power supply and the
power supply terminal (V'1, V*2) and make it a low pass filter. In this case, the cutoff frequency of the LPF should be
set to much lower frequency than the demodulation (AF) frequency.

fc=—
2t

* fc: Cut off frequency
t: Time constant (RC)

On the other hand, a big value of capacitor of the LPF has slow response when the DC power becomes turned on.
And, a big value of resistor of the LPF has the drop voltage of the DC power. Therefore please pay attention so that
the voltage of the power supply terminal of NJW2311 (V'1,V"2) may fit into a range of the recommended operating
condition.

> Reference circuit diagram to prevent degradation of S/N

OP OUT V*
Q@ .LPF
1<10 1
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NIJW2311

» Recommended combination of ICs to boost the recei

ver sensitivity up

A pre-amplifier before NJW2311 is useful to boost the demodulation sensitivity up.

The following of circuit diagram and its characteristics are
receiver sensitivity up. NJM2549 has a built-in RSSI funct

» Circuit configuration and characteristics for boosting
of the demodulation sensitivity
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NJW2311

» EVALUATION BOARD
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NJW2311

> PCB layout information
The demodulation sensitivity and electromagnetic interference (EMI) of the NJW 2311 are affected by the pattern
layout. Particular attention is required to the pattern layout of the power supply line, GND line, and signal line.

e  Demodulation sensitivity
If the GND terminal is unstable, or if the grounding points of external components are not preferred location, the
reception sensitivity will be reduced. For this reason, please make pattern layout so that parasitic impedance of power
supply and GND line is as low as possible.
When it becomes difficult to lower the parasitic impedance, please consider the pattern layout with reference to the
following contents.
Improvement of GND stability
Through hole: Reduce the impedance of board GND by increasing the number of through holes with GND of
another PCB layer.
Solid pattern: Place the signal line so that it does not cross the GND pattern on the NJW 2311 mounted side.
Pin 7 and 8: Connect to the GND of the surface layer without going through a through hole.
Pin 4: Connect to the GND of the surface layer without going through a through hole.
- GND separation
Pin 2 and 3: Common GND of the front stage circuit of the IF input
Pin 2 and 3: Isolated GND from GND of Pin 7 % Increase parasitic impedance via through hole or pattern line.
Pin 4: Isolated GND from GND of Pin 7 2% Increase parasitic impedance via through hole or pattern line.
- Enhanced power supply stability
Place the GND of the bypass capacitor of power supply terminal V"1 (Pin 9) near the GND1 (Pin 1).
Place the GND of the bypass capacitor of power supply terminal V2 (Pin 6) near the GND2 (Pin 5).

e  Electro Magnetic Interference (EMI)

The NJW 2311 amplifies the IF input signal to generate a saturation waveform (rectangular wave), and then performs
signal processing in the FM demodulator circuit.

When an IF signal is input to these circuits, the circuit current including the input signal frequency and harmonic
components flows and noise is generated in a wide frequency range. If this noise component current to the power
supply, GND and signal line, electromagnetic interference is radiated using the pattern layout as an antenna. Therefore,
please shorten the pattern layout of power supply, GND, and signal line as much as possible.

The equivalent circuit is shown below for the pattern layout when the signal path connected from the filter (input / output
impedance: 1 kQ) to the IF IN terminal (pin 2) is lengthened. When the wire is made longer, the transfer characteristic
from the IF IN terminal (pin 2) to TP becomes the blue line on the graph and a peak occurs at a specific frequency. As
a countermeasure, by setting a resistor in the immediate vicinity of
the IF IN terminal (pin 2), the transfer characteristic from the IF IN
terminal (pin 2) to TP becomes the red line on the graph and the

IF IN - TP Transfer characteristics

40
frequency peak can be suppressed.
However, depending on the impedance of the signal path and the 30
resistance value, reception sensitivity may decrease, so be
careful. ~ 20
o
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_ 210
P 60n 10n 0 R'100 o1 Al 2 \
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< \
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NJW2311

» Function Description

The NJW2311 is composed of the IF amplifier, the FM demodulator and the low noise Op-amplifier.
The following is the description of the function and terminals of each circuit.

e 2 systems of power supply terminal (V'1, V'2) and GND terminal (GND1,GND2)
Power supply terminal V'1 and GND1 are being used for the comparator circuit which is placed after the IF amplifier
circuit. Power supply terminal V"2 and GND2 are being used for all circuits except for the above-mentioned comparator
part. A reason of separation of power supply is to avoid the harmonic frequencies in IF which occurs at the
above-mentioned comparator part.

e IF amplifier circuit (IF AMP)

An IF amplifier circuit is a saturation amplifier to make a clipped signal (square wave) to remove an amplitude noise
in an IF signal. The output of the IF amplifier which is the fixed level is sent to the FM demodulator circuit. (Since a
FM modulating signal has information in frequency shifting, even if a clipped FM modulating signal doesn't influence
information.)

A weak FM signal can be demodulated even in a noisy environment by this way.
NJW2311 doesn’t have an output terminal of an IF amplifier circuit.

= Circuit composition
The IF amplifier circuit consists of a differential amplifier and a comparator, and has a high gain.

IF IN terminal (Pin2) input impedance is 10kQ, Resistance between Pin2 and 3 is 20kQ (typical)
An internal resistance of 20kQ is connected between the IF IN terminal and the IF decoupling terminal. The midpoint
of this 20kQ is connected to the power source for DC biassing through 3 stage of diodes.
Therefore input detector of IF IN terminal will be 10kQ.

IF IN terminal (Pin2): A CF (ceramic filter) connection example
When connecting CF to the IF IN terminal, its necessary to

consider the impedance-matching between the characteristic 6
impedance (Z) of CF and the IF IN terminal for good filter
characteristics.
The right figure will be the example of the impedance-matching
between the CF and Pin2 using an external resistor R1. In this CF
case, the external capacitor C1 is placed. Z=330 c1 10k 10k
Without C1 case, the external resistor R1 will be connected to Pin2 ~ __|== 2 [
directly, so the inner bias voltage fluctuates and the demodulated =
sensitivity will be degrading. R1 1 CZ\i/ L
The external resistor R1 can be calculated by the following I
equation.
1 1 1
RL Z 10kQ

2 Since the standard evaluation board doesn't have CF, so R1is 51 Q to match the impedance of Signal Generator.

IF IN terminal (Pin2), IF decoupling terminal (Pin3): external capacitor and frequency characteristics
A minimum cutoff frequency of an IF amplifier frequency response will be related with the capacitor connected to IF
IN terminal and IF DEC terminal (The upper limit cutoff frequency doesn't change).
Big capacitor value even can amplify a low frequency, and small capacitor value amplifies only the 10.7MHz
neighborhood.

New Japan Radio Co.,LEd.
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NJW2311

e  FMdemodulator circuit
This FM demodulator circuit works at low voltage, and could achieve low noise by original circuit technology.
A 90 degree phase-shifter and a local signal were necessary as the external parts in the past FM IF demodulator IC,

but NJW2311 contributes to equipped area reduction to a set because NJW2311 doesn't require such external parts
and other special parts.

= FIL1terminal (Pin4): A noise is removed by external capacitor connected to GND

FIL1 terminal is the connection terminal to an external S+N, N vs. FIL1 terminal external
decoupling capacitor of the reference voltage. 0 capacitor (C3 change)
A reference voltage of 1/2 * V' is supplied inside the IC, and I .
terminal impedance is 25kQ. 20
FIL1 terminal connects an external capacitor passed through to
GND for the purpose of a noise removal of the internal g 40
reference voltage of the IC. 3
Lower cut-off frequency for removal noise can calculate from <
the following equation, which is determined from both of 25kQ ?, 60
of terminal impedance and the external capacitor C3.
-80
Z:25k I V2 I N
-100
1 0.001 0.01 0.1 1 10
N 2% % 25kQ * C3 % FIL1 terminal external capacitor C3 ( uF )

ICS

= FIL2terminal (Pin7): Carrier frequency is removed by external capacitor connected to GND
FIL2 terminal is the noise removal terminal of the demodulated signal.

FIL2 terminal connects an external capacitor connected to GND for the purpose of carrier frequency
removal from an FM demodulated output signal. If the carrier frequency is so different from the
standard carrier frequency (10.7MHz), there is a possibility that an FM demodulated output has
much a carrier frequency leak. When there are a lot of leaks of a carrier frequency in a FM ca
demodulated output signal, it's effective to reduce the leaks by changing external capacitor C4. I

And on the other hand, the external capacitor C4 influences to the response speed (raising-time) when the power
becomes supplied, so a big value of the capacitor will make slow response and a small one will be in reverse.

FM
DEMOD

S+N, N vs. IF Input Frequency THD vs. IF Input Frequency
0 (C4 change) 0.6 (C4 change)
' |
S+N
e s+ |
-20 0 !
i
—_ 0.4 |
& -40 —~ |
& g |
< g % |
= I

T 60 - |
o 0.2 |
|

-80 0.1 ] e 0.47uF

3 N == == (0.15uF

------- \s Py 4 = 0.047uF

-100 *® 0
1 10 100

IF Input Frequency ( MHz ) IF Input Frequency ( MHz )
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NJW2311

FM
DEMOD

= CSterminal (Pin8): Usually grounded

CS terminal is an electric current output terminal from an IC inner circuit.

It's usually connected to a GND terminal.

In the increasing of ground impedance case, it increases a noise of the output of the FM
demodulator, and S/N will be degraded. Also, the operating electric current decreases.

= FIL3 terminal (Pin10): Lower cut-off frequency of the FM demodulated output is determined by the
external capacitor connected to V*

FIL3 terminal is related to decision about a lower cut-off frequency of the FM demodulated output frequency band as a

demodulator filter terminal.

A DC bias of 1/2 * V' is supplied inside the IC, and terminal Demodulated Signal Level vs.
impedance is 25kQ. 0 FM Modulation Frequency (C5 change)
The lower cut-off frequency of the FM demodulated output
frequency band is determined by 25kQ of terminal impedance and
external capacitor C5, as calculated from the following formula. P
Z-10
S e —
Z:25k g ¥ i
IVVZ 3 /
1 < (
fc= 10 520 /
2% 7 % 25kQ * C5 . f g y
V C5 © LA T C5=10uF
/ C5=1uF
/ = = C5=0.1uF
-30 L« L
0.01 0.1 1 10 100

FM Modulation Frequency fmod ( kHz )

= DEM OUT terminal (Pin11): Higher cut-off frequency of the FM demodulated output is determined by the
external capacitor connected to GND

DEM OUT terminal is the FM demodulated output. Demodulated Signal Level vs.

The terminal impedance is 1kQ. 0 FM Modulation Frequency (C6 change)

The higher cut-off frequency of the FM demodulated output

frequency band is determined by 1kQ of terminal impedance and

external capacitor C6, as calculated from the following formula. 2
©
210
2 gl i
E h
Z:1k " 2
LY 2
1 5 -20
fc= 11 g
2* 7 x1kQ *C6 f o
------ C6=0.01uF
I Cé6 = C6=1000pF
= == C6=100pF
-30 '
0.01 0.1 1 10 100

FM Modulation Frequency fmod ( kHz )
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NIJW2311

Op-amplifier circuit
The Op-amplifier circuit amplifies the signal of the FM demodulated output on DEM OUT terminal (about 51 mVrms
under standard condition), and outputs.
The gain of the amplifier can be established by the external resistors.

=  OP" IN terminal (Pin12): Lower cut-off frequency of the carrier frequency is determined by the external
capacitor connected to DEM OUT terminal

OP" IN terminal is a non-reversed input terminal of the OP-amplifier.

DEMOD OUT terminal is connected to OP" IN terminal through the coupling capacitor C7.

A DC bias of 1/2 * V' is supplied inside the IC, and terminal impedance is 25kQ.

The lower cut-off frequency of the Op-amplifier is determined by 25kQ of terminal impedance and the external

capacitor C7, as calculated from the following formula. Demodulated Signal Level vs.
FM Modulation Frequency (C7 change)

0
1
fc=
2% 7% 25kQ*C7 —~

3

210

N

E N

g

[N

<

5 20

5
------ C7=100uF

C7=10uF
- = C7=1uF
C8 -30 |
DET OUT ™ OP OUT 0.01 0.1 1 10 100

FM Modulation Frequency fmod ( kHz )

= OP INterminal (Pin13): lower cut-off frequency of the Op-amplifier is determined from Cand R

OP' IN terminal is a reversed input terminal of the Op-amplifier. Demodulated Signal Level vs.
The lower cut-off frequency of a FM demodulated output frequency o FM Modulation Frequency (C8 change)
band is determined from a time constant of the external resistor R2
and the external capacitor C8.
The upper limited frequency of a FM demodulated output is decided 2
©
from the following formula. K B I A A Rl N R
>
1 E 7 h
fc=———— 3 /
2+ xR2+C8 L /
‘g AV o e e 1 e el b Ty St et ok | it e R ATy
3 /
------ C8=1000uF
C8=100uF
== == C8=10uF
-30 l
0.01 0.1 1 10 100

FM Modulation Frequency fmod ( kHz )

=  OP OUT terminal (Pin14): The gain is determined by the external resistor connected to OP" IN terminal
OP OUT terminal is the output terminal of the Op-amplifier.

Gain (Av) can be set by applying negative feedback. R3

The gain is determined from the following formula. Av=1+ @
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NIJW2311

» TERMINAL FUNCTION

(Ta=25°C,V'1=V2=5V,IFIN=10.7MHz/ 100dBuV , fdev = +75kHz , fmod = 1kHz , unless otherwise noted )

Pin No. SYMBOL EQUIVALENT CIRCUIT VOLTAGE FUNCTION
®
y W 4
@ .
y
1 GND1 ;! ov 1pin: Main ground terminal
y W
9 V1 ’_3 5V 9pin: Main power supply terminal
@ . S
y
—
ST I
2 IF IN N — 2pin: IF Amplifier Input terminal
10ks  S10k 26V _ " :
© ¢ 'ﬁ_'_fj—‘ 3pin: IF Amplifier Decoupling
3 IF DEC @ terminal
Ax é@
@ ¢
@ .
A 50k
Reference voltage decouplin
4 FILL @ : 25V rence vollage decotiping
J- terminal.
i 57 TSOk
@ - I
@ I v 5pin: IF Amplifier final stage
@ 4 . (comparator) ground
!_! terminal
5 GND2 v ov
S
5 V2 5y 6pin: IF Amplifier final stage
(comparator) power supply
terminal
Noise removal terminal of the
7 FIL2 25V .
demodulated signal.
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NIJW2311

Pin No. SYMBOL EQUIVALENT CIRCUIT VOLTAGE FUNCTION
@&
/¥ F
Electric current output terminal.
8 Cs 0T F oV
‘ Usually connected to GND.
A
O———
A
Demodulator filter terminal.
10 FIL3 23V
I 100k
A
A 1K
C Demodulated output terminal.
11 DEM OUT _I 4V
r'y
® .
L S100k x Pin 12 : non-inverting input terminal
12 OP'IN 25V of internal Op-amplifier.
@ —®
13 OP'IN L oo i 25V Pin 13 :inverting input terminal of
T internal Op-amplifier.
@ : S
A 320uA
14 OP OUT @ ,\5/\0/\0,_ 25V Output terminal of the Op-amplifier.
L SO
®
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SSOP14

BMPACKAGE DIMENSIONS
5.0°0° 0~10°

10AAT

[e-]

o~ [ae)
o o
+H +H
<«| <
<

6
5+0.2

——

=)
H
[Te]

AT
Ao ] g
02210.1@ i

BEXAMPLE OF SOLDER PADS DIMENSIONS
| 1.0.35 | _0.65

3.90 |
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NJW2311

BPACKING SPEC
TAPING DIMENSIONS
= Feed direction SYMBOL DIMENSION REMARKS
P2 PO DO T A 6.95 BOTTOM DIMENSION
w éh B 5.4 BOTTOM DIMENSION
DO 1.55+0. 05
0l0-0& -0 E T ee0
_ h QO - -O- - — E 1.75+0. 1
\ \ \ w F 5. 5+0.05
‘ ‘ ‘ - PO 4.0+0 1
| w ) I o | B O 2 B Pi 8.0=0. 1
= {D @ Q P2 2.0=0.05
; ; ; T 0.3+0.05
/ 2 2.2
W1 9.5 THICKNESS 0. Tmax
REEL DIMENSIONS
_)|(ﬂ
SYMBOL DIMENSION
A b 254+
B $100=+1
1 .= C b 13+0.2
i D ® 21+0.8
E 2+0.5
W 13.5+0.5
Wi 2+0.2
y —
TAPING STATE

Insert direction

Sealing with covering tape

[ 3 3 ) [

Empty tape | Devices | Empty tape Covering tape
[ [
more than 20nitch 2000ncs/reel more than 20nitch reel more than 1round

Feed direction

PACKING STATE
Label

Put a reel into a box

New Japan Radio Co.,LEd.
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NIJW2311

mRECOMMENDED MOUNTING METHOD

INFRARED REFLOW SOLDERING METHOD EAE-D1006-000-02

260°C
230°C
220°C

180°C
150°C

Room Temp.

*Recommended reflow soldering procedure

a : Temperature ramping rate : 1t04°C/s
b : Pre-heating temperature  : 150 to 180°C

FLOW SOLDERING METHOD

260°C

120°C

80°C

Room Temp.

I/ time :60to 120s
e c : Temperature ramp rate :1to4°C/s
/\ v d : 220°C or higher time : Shorter than 60s
V/ N\ d e : 230°C or higher time : Shorter than 40s
f: Peak temperature : Lower than 260°C
g : Temperature ramping rate : 1t0 6°C /s
The temperature indicates at the surface
of mold package.
a b C a
EAE-D2003-000-00
*flow soldering procedure )
a : Temperature ramping rate : 1to 7°C /s
b : Pre-heating temperature  : 80 to 120°C
Pre-heating time :60t0 120s
¢ : Peak temperature : not exceeding 260°C
Peak time > within 10s
d : Temperature ramping rate : 1to 7°C /s
The temperature indicates at the surface
f mold package.
a b c d
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[ CAUTION]

1.  New JRC strives to produce reliable and high quality semiconductors. New JRC's semiconductors are intended for specific
applications and require proper maintenance and handling. To enhance the performance and service of New JRC'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 rights.

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

3. Toensure the highest levels of reliability, New JRC 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.  New JRC 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 New JRC's Sale's Office if you are uncertain about the
products listed in this catalog.

5. Special care is required in designing devices, machinery or equipment which demands 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 the catalog 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)
Life Maintenance Medical Equipment

Fire Alarm/Intruder Detector

Vehicle Control Equipment (airplane, railroad, ship, etc.)

Various Safety devices

7. New JRC'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 catalog. Failure to employ New JRC
products in the proper applications can lead to deterioration, destruction or failure of the products. New JRC shall not be
responsible for any bodily injury, fires or accident, property damage or any consequential damages resulting from misuse or
misapplication of its products. Products are sold without warranty of any kind, either express or implied, including but not
limited to any implied warranty of merchantability or fithess for a particular purpose.

8.  Warning for handling Gallium and Arsenic(GaAs) Products (Applying to GaAs MMIC, Photo Reflector). This Products uses
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, 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 catalog are subject to change at any time, without notice.
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