NJW4203

Spread Spectrum Modulation (SSFM) Oscillator IC
with External Synchronization for Switching Regulators

m FEATURES

e Anti-phase outputs to reduce ripple current

e External clock synchronization frequency
120 kHz to 2.4 MHz

e SSFM for improved EMI performance

e Frequency spreading +4.4%

o Selectable modulation rate fcix/2048, fo/512, fok/128

0°, 180°

= DESCRIPTION
The NJW4203 is an oscillator with spread spectrum frequency
modulation (SSFM) that outputs two types of antiphase shifted
by 0° or 180°. The SSFM reduces the peak noise level of EMI.

The output clock spreads the frequency at +4.4% of the center
frequency, and the modulation rate can be selected from
fo/2048, fok/512, or fok/128. In addition, a PLL control

e Operating voltage range 27V1055V system improves the stability of the output clock

o Standby function y P y P '

e Package MSOP8 The NJW4203 operates from 120 kHz to 24 MHz, and is
suitable for the external synchronization signal application of
the switching regulators.

m APPLICATIONS
e External synchronization signal of switching regulator u TYPICAL APPLICATION
NJW4203
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NJW4203

= PIN CONFIGURATION
MSOP8
Top View
sTBY [1]° 8] v+
CLK [2] (7] ouT1
MOD [3] (6] ouUT2
FIL [4] (5] GND
PIN NO. NAME FUNCTION

Standby pin controls the operation and stop of NJW4203. This pin is pulled down to GND with an
1 STBY internal resistor. The STBY pin operates at a high level and goes into standby mode at a low level or

open.
> CLK Clock signal input pin. This pin operates at an oscillation frequency based with the signal by inputting

a clock signal.

Modulation rate selection pin. This pin sets the level of spectrum spread frequency modulation.
3 MOD Pattern A: High level

Pattern B: Open (Hi-Z)

Patten C: Low level
4 FIL C, R connection pin for filter. Connect a resistor and a capacitor for PLL circuit filter.
5 GND Ground pin
6 OouT2 Qutput pin of an oscillator. Push-pull output drives the load. Connect to the external synchronization
7 OUT1 input pin of a switching regulator.
8 v+ Power supply pin. Place the input capacitor as close to the device as possible to reduce the power

supply impedance.

= PRODUCT NAME INFORMATION
NJW4203 R - A1 (TE1)

| \ﬁ

Part Number Package Version Taping Form
R:MSOP8 Modulation Rate

= ORDERING INFORMATION

HALOGEN- TERMINAL WEIGHT MOQ

PRODUCT NAME PACKAGE RoHS FREE FINISH MARKING (mg) (bcs)

NJW4203R-A1 (TE1) MSOP8 Yes Yes Sn-2Bi 4203A1 21 2000

= PRODUCT CLASSIFICATION
CLKINPUT FREQUENCY MODULATION

PRODUCT NAME VERSION FREQUENCY SPREADING RATE PACKAGE

Patten A: fc.«/2048
NJW4203R-A1 A1 120 kHz to 2.4 MHz +4.4% Pattern B: fcux/512 MSOP8

Pattern C: fc«/128

Pattem A: MOD pin High
Pattemn B: MOD pin Open
Pattern C: MOD pin Low
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NJW4203

= ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Supply Voltage V* -03t07 \%
STBY Pin Voltage Vsray -0.3t06 \%
CLK Pin Voltage Veik -03to7 \%
MOD Pin Voltage Vmop -0.3to V*+0.3 \%
OUT1/2 Pin Voltage Voutre -0.3to V*+0.3 \%
Power Dissipation (Ta = 25°C) 2-Layer/4-Layer
MSOP8 P 500 (/660 @ mw
Junction Temperature T -40 to 150 °C
Storage Temperature Tstg -50to 150 °C

(1) 2-Layer. Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JJEDEC standard, 2-ayer FR4).
(2) 4-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JEDEC standard, 4-Hayer FR-4), intemal Cu area: 74.2 mm x 74.2 mm.

= RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Operating Voltage V* 271055 \%
STBY Pin Voltage Vsray 0t05.5 \%
CLK Pin Voltage Veik 0t05.5 \%
MOD Pin Voltage Vmop OtoV* \%
OUT1/2 Pin Voltage Vourire OtoV* Vv
External Input Frequency fok 120 to 2400 kHz
Operating Temperature Topr -40t0 125 °C
— New Japan Radio Co. Ltd. ™
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NJW4203

m ELECTRICAL CHARACTERISTICS V*=5V, Ta = 25°C, unless otherwise noted.
PARAMETER SYMBOL TEST CONDITIONS | MN | TYP | mAX | uNIT

GENERAL CHARACTERISTICS
Quiescent Current Iob RL = No load, Vmob = Open - 15 2.2 mA
Standby Current loo.sts | Vstey = GND - - 1 MA
UNDERVOLTAGE LOCKOUT (UVLO)
ON Threshold Voltage VT_oN Vron=L — H 23 25 27 Vv
OFF Threshold Voltage Viorr | Viorr=H — L 22 24 26 \%
Hysteresis Voltage Vhys 50 100 - mV
CLKINPUT
CLK Pin High Threshold Voltage Vi ok | Vak=L—H V*-0.5 - V* \%
CLK Pin Low Threshold Voltage Vt ok | Vak=H—-L 0 - 05 \Y
CLK Pin Input Bias Current leik Vek=5V - - 70 MA
Frequency Spreading frs Vmop = V*, Open or GND, feik = 500 kHz - 27 44 %
OUTPUT
Duty Cycle Dury fek = 500 kHz - 50 - %
Output High Level ON-Resistance RoH lot,2=-4mA - 50 80 Q
Output Low Level ON-Resistance RoL lo1,2=+4 mA - 60 100 Q
Output Pin Leak Current ILeAk V=55V -0.1 - +0.1 pA
Output Rise Time tr Cout =100 pF - 20 - ns
Output Fall time tf Cour =100 pF - 22 - ns
MOD CONTROL
MOD Pin High Threshold Voltage | VtHHmop | VMoo=L—H V*-0.5 - V* \%
MOD Pin Low Threshold Voltage Ve mop | VMop=H — L 0 - 05 \%
MOD Pin Impedance at Floating ZrL_moD 20 - - kQ
MOD Pin Input Bias Current Imop Vmop=5V,0V 25 - 100 MA
STANDBY CONTROL
STBY Pin High Threshold Voltage | VthHstey | Vstey=L —H V*-0.5 - V* \Y
STBY Pin Low Threshold Voltage | VrHsvey | Vstey=H—L 0 - 05 \Y
STBY Pin Input Bias Current Istay Vsmey =5V - - 90 MA
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NJW4203

= OUTPUT WAVEFORM
tr tf

>
0% - N 90%

OuT1
OouT2
m THERMAL CHARACTERISTICS
PARAMETER SYMBOL VALUE UNIT
Junction-To-Ambient Thermal Resistance 2-Layer/4-Layer
B °CW
MSOP8 25237189 @
Junction-To-Top of Package Characterization Parameter 2-Layer/4-Layer
Wi ‘cw
MSOP8 62 /53 “

m POWER DISSIPATION vs. AMBIENT TEMPERATURE

NJW4203R (MSOP8(VSP8) Package)
Power Dissipation vs. Ambient Temperature
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(Topr=-40°C to +125°C, Tjmax=150°C)
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(3) 2-Layer: Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JJEDEC standard, 2-ayer FR-4).
(4) 4-Layer. Mounted on glass epoxy board (76.2 mm x 114.3 mm x 1.6 mm: based on EIA/JEDEC standard, 4-ayer FR-4), intemal Cu area: 74.2 mm x 74.2 mm.
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NJW4203

= TYPICAL APPLICATION
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777

When using at V* = 5V, if fek = 1.4MHz or higher and operating temperature -20°C or lower, the EMI effect may decrease due to spectrum
characteristics. In that case, it is recommended to use at V* = 3.3V.

= TRUTH TABLE
STBY PIN IC STATUS MOD PIN OouT1 OouT2
Open Standby - High-Z High-Z
GND Short Standby - High-Z High-Z
High Operating High Modulation Pattern A Modulation Pattern A
High Operating Open Modulation Pattern B Modulation Pattern B
High Operating Low Modulation Pattern C Modulation Pattern C
— New Japan Radio Co. Ltd.
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NJW4203

= TYPICAL CHARACTERISTICS
Quiescent Current vs. Operating Voltage Quescent Current vs. Temperature
(foLk=500kHz, Vy,0p=Open, Ta=25°C) (foLk=500kHz, Vy,0p=0Open)
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NJW4203

m TYPICAL CHARACTERISTICS

Frequency Spreading vs. Temperature
(Vuoo=V*, fcLx=500kHz)
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Ver.1.0

Output Low Level ON Resistance: Ry (Q) Duty Cycle: D (%)
- Uty

STBY pin Input Bias Current: Igrgy (HA)
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Www.njr.com

Duty Cycle vs. Temperature
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NJW4203

m APPLICATION NOTE
Functional description of each block
e Operation overview

Technical Information

NJW4203 is an oscillator IC with a spread spectrum function for switching regulators. Outputs a spread spectrum-modulated clock based on the

input clock. The output clock spreads the frequency at + 4.4% max. of the input frequency, and the modulation rate can be selected from

fok /2048, fork / 512, and fek / 128. Frequency spreading profile is shown as Fig.1.

Frequency

A
fek_ourt4-4% max.

Frequency Spreading frg

Output Frequency fqy our e N N7

fe our4-4% max.

Modulation Frequency fyop

Fig.1. Frequency spread profile of output frequency

The modulation rate at the modulation frequency can be selected by the MOD pin. The MOD pin supports 3-state input, and the modulation

rate is determined by the High level, Open, and Low level states. Electric potential is set inside the MOD pin by voltage dividing resistor. The

intemal configuration is shown as Fig.2.

V+

100kQ2

MOD

3 State
Input
Decoder

—» To Modulation Select

60kQ

Fig.2. MOD pin interal configuration.

Ver.1.0
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NJW4203

Functional description of each block
Table 1 shows the relationship between the MOD pin and the modulation rate, and Fig. 3 shows an example of the spectrum of the output
frequency of the NJW4203.

Table 1 Relationship between version and modulation rate

Technical Information

MOD PIN MODULATION RATE MODULATION FREQUENCY CALCULATION EXAMPLE
fck=500kHz, fvop=244Hz
High Pattemn A: foux/2048
fclk=2000kHz, fmop=977Hz
fcLk=500kHz, fvop=977Hz
Open Pattem B: fc.k/512
fck=2000kHz, fvop=3.9kHz
fclk=500kHz, fmop=3.9kHz
Low Pattemn C: fcLk/128

fcLk=2000kHz, fmop=15.6kHz

Spectrum Attenuation vs. Frequency

Spectrum Attenuation vs. Frequency
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Fig.3. Example of output frequency spectrum characteristics of NJW4203
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NJWA4203

Functional description of each block

Technical Information

e PLL circuit block
The clock input to the CLK pin is converted to a spread-spectrum-modulated clock
through the PLL circuit. The specifications of the clock input to the CLK pin are as follows.

120kHz to 2400kHz

20% to 80%

V*=0.5Vor higher (High level)
0.5V or less (Low level)

Input frequency
Duty cycle
Voltage amplitude

The PLL circuit filter is determined by the CR connected to the FIL pin. (Fig. 4).

Since the CR value differs depending on the input clock frequency, refer to the FIL setting
example in Table 3. Since the FIL pin has high impedance, place the external CR near
the IC and make the shortest wiring between the FIL pin and the GND pin.

From Modulation Select

To Driver

1]

Fig.4 FIL pin configuration.

Due to the responsiveness of the PLL circuit, it takes time for the output to stabilize after the clock signal is input.

When the NJW4203 starts up or retums from standby, the output clock is masked for a certain period of time in order to prevent unstable output

transitions during startup. NJW4203 startup waveform is shown as Fig.5. The delay time from power-on to output start depends on the operating

frequency. Table 3 shows the reference values for the output delay time.

Table 3. FIL setting example and maximum output delay time example.

INPUT FREQUENCY RESISTOR CAPACITOR CAPACITOR MAXIMUM OUTPUT DELAY TIME ©

feik (kHz) R (kQ) C1 (uF) C2 (uF) (ms)
120 to 200 22 0.22 0.022 250
200 to 250 16 0.22 0.022 150
250 to 350 10 0.22 0.022 120
350 to 700 56 0.22 0.022 100

700 to 1000 56 0.15 0.015 80

1000 to 2400 56 0.1 0.01 70

(5) Reference value

When using the variable range of the input frequency at 300kHz <> 400kHz, set it with a low frequency value.
In this case, set the R=10kQ, C1=0.22uF and C2=0.022uF.

OUT1, OUT2: Bias to 1/2V*

10ms/div

.
(\V
et

OouT1

,0UT2T

Fig.5. NJW4203 startup waveform

(V*=5.0V, STBY=V*, fc.k=500kHz, Ta=25C)

Ver.1.0 .
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NJW4203

Technical Information

Functional description of each block
Table 4 shows the transition time when the input frequency is changed during the operation of NJW4203. If the input frequency change width
is large, frequency overshoot may occur. To minimize overshoot, use (fcikz / fowkt -1) < 0.5 as a guideline for the input frequency change width.

The larger the change width of the input frequency, the longer the transition time.

Table 4 Example of transition time when the input frequency is changed.

INPUT FREQUENCY
MAXIMUM TRANSITION TIME ©
fork (kHz)
(ms)
foik1 <> fowke
120 <> 180 650
200 «» 300 550
300 <> 400 450
400 «> 500 350
500 <> 600 300
2000 «» 2100 30
2300 <> 2400 30
(6) Reference value

If the input clock is lost during the operation of the NJW4203, the output is limited to prevent unstable output transition of the PLL circuit.
The number of clocks output is 5 or 6 pulses, depending on the signal timing. Fig.6 shows an example of the waveform when the input clock
disappears. If the clock is re-input within the specified period after the input clock is lost, the NJW4203 maintains the clock output.

OUT1, OUT2: Bias to 1/2V*

CLK

OUT1

1 e

i

Fig.6 Waveform example when the input clock is lost

New Japan Radio Co. Ltd.
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NJW4203

Technical Information

Functional description of each block
e Output block (OUT1, OUT2)
The output driver circuit is composed of a push-pull system and can drive the load directly. Connect to the extemal synchronous input pin of the

switching regulator. Since the outputs of OUT1 and OUT2 are inverted, the anti-phase operation of the switching regulator can be easily
configured. If one of the OUT pin is unused, open it.

OouT1

ouT2

Fig.7. NJW4203 output waveform

e Under voltage lockout (UVLO) block
If the supply voltage is low, the UVLO circuit will stop the operation of the IC, and if the supply voltage is 2.5V typ. or higher, the UVLO circuit

will be released and the IC will start operating. The detection voltage and release voltage of the UVLO circuit have a hysteresis width of 100
mV typ. in order to prevent UVLO release and detection chattering.

e Standby function block

By setting the STBY pin to 0.5V max. or less, the NJW4203 function is stopped and put into standby mode. The inside of the pin is pulled

down by a resistor, and even when the STBY pin is open, it shifts to standby mode. When not using the standby function, connect the STBY
pin to V*.

e Power supply, GND (V*, GND) block
Along with the high-speed oscillation operation, a current corresponding to the frequency flows through the IC. If the impedance of the power

supply line is high, the power supply will become unstable and the IC performance will not be fully exhibited. Insert a bypass capacitor of about
1uF near the V* pin and GND pin to lower the high frequency impedance.

New Japan Radio Co. Ltd.
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NJW4203

MSOPS8 wmeer Jepec mo-187-DA
» PACKAGE DIMENSIONS

2.97% 0~10°

—w

2.8%0.2
4.0%0.3

0.55=+0.2

0. 6max ! ! ! 0. 65 0.127% 4

= EXAMPLE OF SOLDER PADS DIMENSIONS

0.23 | 0.65

3.5

:

New Japan Radio Co. Ltd.
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NJW4203

MSOPS8 wmeeT JeDEC MO-187-DA
u PACKING SPEC

TAPING DIMENSIONS

b2 PO => Fe‘;jD‘é' rection . SYMBOL |  DIMENSION REMARKS
9’-’6 A 4.4 BOTTOM DIMENSION
B 3.2 BOTTOM DIMENSION
" DO 157
_ Q*,M;Ci& )/ —% D 1. 5*"1
N E 17501
| | | = F 5.5+0.05
_ A1 1\ v 7 PO 4.0=0. 1
= Q @ ﬁ Pi 8.0=0. 1
T T ! PZ 2 0+0 05
/ T 0.30=0.05
2 2.0 (NAX.
A P1 ¢ D1 12 W 12 01-(0 3 :
W1 9.5 THICKNESS 0. Tmax

REEL DIMENSIONS

SYMBOL DIMENSION
$254+2
$100=+1
¢ 13+0.2
¢ 21+0.8
2+0.5
13.5+0.5
2.0+0.2

SE|l=|mlo|o|m|>

TAPING STATE

Insert direction

1 Sealing with covering tape

DD EHEE)E EEREE

[0 0 0000000 o_mossup_o 000000000

— | Empty tape | Devices Empty tape | Covering tape |
. . | ] I 0 |
Feed direction more than 20pitch 2000pcs/reel more than 20pitch reel more than 1round
PACKING STATE
Label Label

o, [>

Put a reel into a box

New Japan Radio Co. Ltd.
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NJW4203

= RECOMMENDED MOUNTING METHOD

INFRARED REFLOW SOLDERING PROFILE

260°C
230°C a | Temperature ramping rate | 1to4°C/s
220°C , | Pre-heating temperature 150 to 180°C
180°C Pre-heating time 60 to 120s
¢ | Temperature ramp rate 1t04°Cl/s
150°C d | 220°C or higher time shorter than 60s
e | 230°C or higher time shorter than 40s
f | Peak temperature lower than 260°C
g | Temperature rampingrate | 1t06°C/s
The temperature indicates at the surface of mold package.
Room
Temp.

= REVISION HISTORY
DATE REVISION CHANGES
April 13, 2021 Ver.1.0 Initial release
— New Japan Radio Co. Lt
er.1.

. -16 -
WWW.njr.com



NJW4203

[ CAUTION ]

1. NJRstrives 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 (Automobile, 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.  Waming 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 bum, 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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