MYGTMO01210BZN Application

DC-DC Converter Application Manual

MYGTMO01210BZN

1. Features
- Single output/SIL/non-isolated type DC-DC converter with high power (120W).
High efficiency and small size have been achieved.
-Wide input range (17.0V to 40.0V)
-Wide adjustable output voltage range by connecting external resistance (5.0V to 12.0V).
- Shield case type.

+ON/OFF function and Short-circuit protection function are built in.

2. Appearance, Dimensions
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1. Manufacturer Parts Number MYGTMO01210BZN

2. Manufacturer ID MURATA
Distance between the both roots of Pin.
. 3. Trace code Oodooodno
Tolerance is not accumulated.
ORORORONGON,

@ Production Factory ID R : Kanazu Murata Mfg. Co.,Ltd.
@ Production Year

® Production Month (1,2,3, «+-- ,9,0,N,D)

@ Production Lot No. (3 end digit of Production Lot)

M Note:

1. This datasheet is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it' s specifications are subject to change or our
products in it may be discontinued without advance notice. Please check with our sales representatives or product engineers before ordering.

2. This datasheet has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product
specifications or transact the approval sheet for product specifications before ordering.
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2
Pin Number and Function
Pin No. Symbol Function
1,2,3 Vin Input
4 ON/OFF Remote ON/OFF
5,6,7,8,9 GND GND
10,11,12 Vout Output
13 VAR Output Voltage Adjust
3. Block Diagram
123 g1V YOO 1011,
J— — p— VAR 13
e |
—
56,7 O L * 0 8,9
GND GND
517K Q Control Circuit
4 ¢
ON/OFF
47k Q

4. Absolute Maximum Rating

Input Voltage +45V

No voltage, no matter how instantaneous, shall be applied beyond the absolute maximum voltage
rating to this product. If you apply any voltage over this limit the product characteristics will
deteriorate or the product itself will be destroyed. Even though it may continue operating for a
while after the over-voltage event, it’s life will likely be shortened significantly.

Reliability and life of the module may degrade similarly if the maximum operating voltage rating

is continuously exceeded.

This product is designed to operate within the maximum operating voltage rating specification.

5. Environmental Conditions

5.1 Operating Temperature Range -10°C ~ +80°C

5.2 Storage Temperature Range -20°C ~ +85°C

5.3  Operating Humidity Range 20% ~85%  (No water condenses in any cases.)

54 Storage Humidity Range 10% ~90%  (No water condenses in any cases.)
M Note:
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MYGTMO01210BZN Application

6. Characteristics
6. 1 Electrical Characteristics (Ta=25 °C)

Value
It Conditi Unit
em Symbol ondition Min. Typ. Max. n
Input Voltage Range Vin 17.0 24.0 40.0 V
. ~ VAR=GND 11.64 12.00 12.36
Output Voltage Vout }QS;1O7£1 6‘ A? oV, \%
VAR=0Open 4.85 5.00 5.15
Output Current lout Vin=17.0~40.0V, thermal derated 0 - 10.0 A
Ripple Voltage Vrpl Vin=24V, lout=10A, BW = 20MHz, - 100 - mV(pp)
Efficiency EFF Vin =24V, lout=10A, Vout=12V 97.3 - %
VIH OFF 25 -
ON/OFF Voltage Vin=17.0~40.0V - - 05 \%
VIL ON -
Open
Protection Output locp | Vin=17.0~40.0V 10.5 ; - A
Current
If output is shorted to GND, DC-DC Converter shall be operated in a hiccup mode.
Short Circuit Protection SCP After the short circuit event has cleared, the output is automatically brought back
into regulation.

A Causion

The above electrical characteristics are guaranteed with the condition that the impedance of the input voltage source is
sufficiently low as shown in section 6. Connecting an input inductance or using an input power supply with output inductance
may cause an unstable operation of this device. Please check the proper operation of this device with the peripheral circuits on
your system.

6. 2 Thermal Dereting

Output current derating

100

Vin:17.0~40.0V
80 r

60 |
50
4 |

Output current [%]

20
10 r

-10 0 10 20 30 40 50 60 70 80
Ta[C]

M Note:
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MYGTMO01210BZN Application

7. Pin Description
7.1. Adjusting the Output Voltage
The output voltage can be adjusted ranging from 5.0V to 12.0V by connecting resistors between VAR-pin(13pin) to GND-pin,
The following equation gives the required external-resistor values to adjust the output voltage to Vo-ad;.
It is highly recommended that evaluation of the characteristics of this DC-DC converter’s operation under your board
conditions be thoroughly conducted.

Internal Circuit

i 10x 0.7
_ | RVAR = —1.0 [kQ]
VAR pin ! Vo-adj —( _ 19 _+1)x0.7
| 1.627
RVAR i Error amp i
| 1.627kQ :
<RVAR Calculation Example>
Vo-adj Calculated RVAR Example
[V] RVAR[kQ]
12.0 0 0Q
9.0 0.751 750Q
7.0 2.504 2.4kQ + 100Q
5.0 -2921 Open

7.2. ON/OFF Control
ON/OFF function
Using the ON/OFF feature, the operation of this product can be disabled without removal of the input voltage.
Sequencing of a power supply system and power-saving control can be easily achieved using this function.

ON/OFF Control Operation

When ON/OFF-pin(4pin) is connectedtoVin ..., Output Voltage =OFF
When ON/OFF-pin(4pin) is connected to GND oropen  ...... Output Voltage =ON
< Caution>
MYGTMO01210BZN ON/OFF pin is pulled down inside of the DC-DC
example converter, so voltage appears up to GND at
o |4 ONJ/OFF pin.
GND

ON/OFF ¢

!
E Tt

M Note:
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MYGTMO01210BZN Application
5

8. Test Circuit
8. 1 Test Circuit

lin —»

A)— — 1011 12R0 o (A)
= . . 12,3 = =/
DCIN _ZZ %Z Z%Z L V) zr 7z 77 % RL
/] cL ez cs |ca |os cel
D 156 enol ]

78,9
5 o—17As MYGTM01210BZN

ON/OFF
O—13
VAR

C1,C2 : 1000uF/50V Low Impedance Aluminum Electrolytic Capacitor(ZL series : Rubycon)

C3,C4,C5 :1000uF/16V Low Impedance Aluminum Electrolytic Capacitor
(EKZE160ETD102MJ20S :NIPPON CHEMI-CON)

Cc6 : 0.1uF Ceramic Capacitor

Please make sure to place C1~C5 nearby input and output terminal of DC-DC converter.

8.2 Input/Output Aluminum Electrolytic Capacitor for full-wave rectifier (Reference)

*k When input is AC24V =+ 10% 50Hz or 60Hz full-wave rectifier, please refer following external circuit.

External circuit

Vin=24Vrms=+15% Vin Vout

+ |4 MYGTMO1210BZN |vaR

+ + + +

/07 v/ 1/ I/ /074
Cl| C2{ C3| C4| C5 /LCB C7| C8
GND T

C1,C2,C3 : 1000uF/50V Low Impedance Aluminum Electrolytic Capacitor (EKZE500EC3102ML25S
C4,C5 NIPPON CHEMI-CON)

M

C6,C7,C8 : 1000uF/16V Low Impedance Aluminum Electrolytic Capacitor (EKZE160ETD102MJ20S

M Note:
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MYGTMO01210BZN Application

9. Typical Characteristics Data
9. 1 Static Electrical Characteristics

Vin=17V,24V,40V, Vout=5V
(Ta=25°C, Cin=50ZL1000M*16%25 x2, Cout= EKZE160ETD102MJ20Sx3)
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Fig.9-1-3. Ripple Voltage v.s. Output Current

M Note:
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MYGTMO01210BZN Application

Vin=17V,24V,40V, Vout=12V
(Ta=25°C, Cin=50ZL1000M*16%25 x2, Cout= EKZE160ETD102MJ20Sx3)
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Fig.9-1-6. Ripple Voltage v.s. Output Current
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MYGTMO01210BZN Application

9. 2 Dynamic Electrical Characteristics

Vin=24V, Vout=5V

(Ta=25°C, Cin=50ZL1000M*16%25 x2, Cout= EKZE160ETD102MJ20Sx3)

Tek  Run Sample 2 B5us 28 Jun1001:23:34
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N - Vin(20V/div)
oo ru-— iy pin
[ : ]

M40ms 125ks6  8.0uskt
A Chi s 12.0v

Fig.9-2-1. Start-up Waveform(lo=0A)
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Fig.9-2-3. Start-up Waveform(lo=0A)
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Fig.9-2-5. Load Transient Response
(lo=0 — 10A)

M Note:
1.
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[ I hi I

chi 2008 Il 4.0rns 125KS/s B.0ps A
Ch3 2oy A Ch1 » 120%

Fig.9-2-2. Start-up Waveform(lo=10A)
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Fig.9-2-4. Start-up Waveform(lo=10A)
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Fig.9-2-6. Load Transient Response
(lo=10A — 0A)
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Vin=24V, Vout=12V
(Ta=25°C, Cin=50ZL1000M*16%25 x2, Cout= EKZE160ETD102MJ20Sx3)
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10
10. Pattern Layout
10. 1 Foot Print Dimensions
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10. 2 Patterning Area

Metal case is connected to GND. So hole A,B,C and D should be connected to GND.

The Area indicated W//% is allowed no pattern or only GND pattern.
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7.
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M Note:
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Hole B and D

T
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11. Notice
11.1 Soldering

11.1.1 Flux
Please solder the products with no-cleaning type Rosin Flux which leaves little residue and low
activity . Do not use cleaning type flax, in case that you wash the products after using cleaning
type flux, they may damage mounting parts on the products and may cause defective or low
quality products.

11. 1.2 Solder

Please recommend use of the solder Sn-3Ag-0.5Cu.
When use other solders, use it after examining at customer.

11. 1.3 Condition of soldering
Please solder under the following condition.

Flow soldering Preheating : 120+10°C 60~120 seconds
Soldering : 255+5°C
Time within : 10 seconds

- Condition of iron soldering : under 380 °C, 4 seconds at maximum

(Only iron less than 30W should be used.)

11. 2 Cleaning
Please do not wash the products.

M Note:
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12. Packaging Specification
12.1. Packing Form
These are packed in a tray(See Fig.12-1)
12.2. The number of products in pack specification form.
35pcs./tray
If the products have fraction, may not follow this specification.
12.3.Packaging Form
12.3.1. Case of reuseable box is used.
These trayies packed products are packaging for Fig.12-2.
12.3.2. Case of reuseable box is not used
These trayies packed products are packaging for Fig.12-3.
8490 §d9
\]
] v
N
)
J 3 —
1
J J
VJ -~
N
-
|
N—r
L J
J —_—)
E R—
E ————— —
JE, J
e E J
Direction of
ecton o 0149
Products
Fig.12-1 (275)
M Note:
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As in Figure 2, six traies are packed up in the outside packing box .(Number of packed traies is 5 and Empty
traies is 1)
When there is a fraction, packing up the empty tray. (Number of all traies is allways 6.)

Then, traies piles up alternately.

<+— Aircap

AN Emptytray

Product packed tray

Buffer material \} |_— Buffer material

T~

Outside packing box

Buffer material

N

Outside packing box

.

\\\\\\\\\\\\\\\\\\\\\\\N
A\

N

%

Tray

Fig.12-2

M Note:
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As in Figure 2, six traies fixed by banding band are packed up in the corrugated fiberboard box.
(Number of packed traies is 5 and Empty traies is 1.)

When there is a fraction, fixed the empty trais by banding band. (Number of all traies is allways 6.)
Then, traies piles up alternately.

Banding band

4— Tvay
Top view
4— Empty tyay
Product packed tray
Side view

< Corrugated fiberboard mount

E& Fixed Tray

14— Corrugated fiberboard box

Fig.12-3

M Note:
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ltem Specification

Packaging form typical classification Box

Dimensions of packaging form (typ.) Case of reuseable box is

used.
W = 538 (mm)
D = 368 (mm)
H = 284 (mm)

Case of reuseable box is

D
not used

W = 432 (mm)
D = 296 (mm)
H = 264 (mm)

175(pcs)
45(g ) Typ.

The number of products in packaging form

Mass of one product

Remark
If the products have fraction, may not follow this specification.

#On the Packing case, the following is indicated.
Murata Parts No.

Quantity
Stamp No.

M Note:
1. This datasheet is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it' s specifications are subject to change or our
products in it may be discontinued without advance notice. Please check with our sales representatives or product engineers before ordering.

2. This datasheet has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product
specifications or transact the approval sheet for product specifications before ordering.
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MYGTMO1210BZN Application
1 3A Notice

13.1. Input / Output capacitor
When a inductance or a switch devise are connected to the input line, or when you use a power supply with
output inductance as the input voltage source, the input voltage of the DC-DC converter will be fluctuated.
By this input voltage fluctuation, the transient load response of the DC-DC converter may be deteriorated or
abnormal oscillation may occur. So please confirm normal operation on each application.
Please use external input capacitor in order to decrease inductance of input line.
In case you use external output capacitor in order to improve transient load response, please use input
capacitor to prevent abnormal oscillation. When you use external capacitors, following capacitors are
recommendable.

Output capacitor (C3+C4+C5+C6) : Please use capacitors lesss than 4500uF

13.2. Wiring of input / output capacitor

In the case of input / output capacitor connection, in order to reduce electrical noise, please design PCBs

with consideration of the following item.

(D.Please be sure to check normal operation on your system.

©.Please use low impedance capacitors with good high frequency characteristic.

(@.Please shorten those leads of each capacitor as much as possible, and make sure the lead
Inductance low.

@.Both input-side and output side, please make the wiring loop between plus and minus as small as
possible.The influence of leakage inductance can be reduced.

(®.Please design the print pattern of the main circuit as wide and short as possible.

Make wiring roop small

Make wiring roop small
+Vin +Vout

ut

DC-DC / o

Converter
/ Load
GND
/4\/ c2

shorten the leads and pattern shorten the leads and pattern

13.3. This product should not be operated in parallel or in series.

13.4. Please do not use a connector or a socket to connect this product to your product.
The electric characteristics may be deteriorated by the influence of contact resistance.

13.5. Be sure to provide an appropriate fail-safe function on your product to prevent secondary damage
that may be caused due to abnormal functional or failure of this product.

13.6. Inrush current protection is not a feature of this product.

13.7. Please connect the input terminals with the correct polarity. If an error in polarity connection is made this
product may be damaged. If this product is damaged internally, an elevated input current may flow, and so
this product may exhibit an abnormal temperature rise, or your product may be damaged.

Please add a diode and fuse per the following diagram to protect them.

fuse

(O—oo N

+
diode ZS N ouT -

O

Standard of fuse : current rating 15A
*Please select diode and fuse after confirming the operation of your product.
M Note:
1. This datasheet is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it' s specifications are subject to change or our
products in it may be discontinued without advance notice. Please check with our sales representatives or product engineers before ordering.

2. This datasheet has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product
specifications or transact the approval sheet for product specifications before ordering.
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MYGTMO01210BZN Application

Note
.Please contact our main sales office or nearby sales office before using our products for the applications
listed below which require especially high reliability for the prevention of defects which might directly
cause damage to the third party’s life, body or property or this products for any other applications that
described in the above.

(DAircraft equipment

@Aerospace equipment

(®Undersea equipment

@Power plant control equipment

(®Medical equipment

®Transportation equipment (vehicles, trains, ships, etc.)

(D Traffic signal equipment

(®Disaster prevention /crime prevention equipment

©@Data-processing equipment

0Application of similar complexity and/or reliability requirements to the applications listed in the above.

2.This catalog is indicated in July 2010. About the written contents, since changing without a preliminary
announcement for improvement and supply are sometimes stopped, please confirm in case of ordering.
If written contents are unknown, please ask to our main sales office or nearby sales office.

3.Types and specification in this catalog are referenced for your information only. Please confirm detailed
specifications by approving our individual drawing and specification sheet.

M Note:

1. This datasheet is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it' s specifications are subject to change or our
products in it may be discontinued without advance notice. Please check with our sales representatives or product engineers before ordering.

2. This datasheet has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product
specifications or transact the approval sheet for product specifications before ordering.
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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