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PowerBean " MQ7861

Compact, 4.5~20V Wide input, 1.22~12V Output, 3A output, DC-DC Converter

Applications

O Industry Control
O  Audio Video Devices
O Data Acquisition Equipment

Description

Features

VVVYYVYYVYY

Wide Operating Voltage: 4.5V ~ 20V
Output Voltage: 1.22V ~ 12V
Output Current Up to 3A
Low output voltage ripple
Overcurrent / shortcircuit protection
Remote Control — Positive Logic
Minimal space on PCB:
4 SIP PIN out
O 17.8mmx17.8 mm x 7.0 mm or
O 0.70inx0.70in x0.27 in
4 SMT PIN out
O 17.8mmx17.8 mm x 8.6 mm or
O 0.70inx0.70in x0.34in

No derating to +55°C, natural convection

UL/IEC/EN60950 compliant
RoHS Compliant

The PowerBean™ MQ7861 Power Modules are non-isolated dc-dc converters that operate over a wide input voltage range of
4.5Vdc to 20Vdc and provide a precisely (1%) regulated dc output. Such a module is suitable to applications like industrial
automatic control, audio and video devices, and data acquisition systems. The modules have a maximum output current rating of

3A at a typical full-load efficiency 88%.
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PowerBean " MQ7861
Performance Specifications (at TA=+257)
Model Input Vi, Range Output Efficiency
V) Iour Trim Range Regulation (%)
(A) ) Line (%) Load (%)
MQ7861T
MQ7861S 4.5~20 3 1.22~12V 2 2 88
Mechanical Specifications
MQ7861T- Dimensions are in mm (inches)
17.8 7.0
[0.70] PIN | DESCRIPTION
O {1k O ]
I 1 Enable
o 'Jd
N8
=12 3 GND
[
$Q0.64 = w 4 Vo
[0.005 <
3.81 2.54
[0.150 [0.100] 5 Trim
MQ7861S- Dimensions are in mm (inches)
17.8 8.6 PIN | DESCRIPTION
[0.70]
10.16 1 Enable
0 2 Vin
[ 3 GND
— -
g E g § 4 Vout
- B
INE rim
hys e ‘o "o
SQO.64 Jobtu < 6 No Connect
Yo
3.81 2.54 T
[0.150}—|-{[0.100] 7 No Connect

Ordering Information

T: Through hole
S: Surface Mount
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PowerBean ! MQ7861

Absolute Maximum Ratings
Note: These are stress ratings. Exposure of devices to any of these conditions may adversely affect long-term reliability. Proper operation under
conditions other than those listed in the Performance Specifications Table is not implied.

Parameter Symbol Min Max Unit

Input Voltage ViN -0.3 23 \%

Storage Temperature Tste -40 125 °C

MQ7861 Electrical Specifications: (T,=+25°c, input voltage 12V,unless otherwise noted)

Parameter Condition Symbol Min Typ Max Unit
Input Voltage Range ViN 4.5 20 \%
Vo.ser <12V 3

Output Current Voser =12V lo > A

Output Voltage Set point 100% load AVo -2 +2 %

Temperature Regulation Ta= Tamin TO Tamax - 0.4 %Vo.seT

Output Trim Range 1.22 12 \

Line Regulation 2 %

Load Regulation 2 %
Vo.set < 3.3V 20

Output Ripple and Noise Voltage | DC~20MHz | Vo.set < 5V 50 mVpp
Vo.set < 12V 100

Transient Response TBD

General Specifications

Parameter Condition Symbol Min Typ Max Unit
Maximum Capacitive Load 100% resistive load + Aluminum capacitor 2200 =
P 100% resistive load +Sanyo POSCAP 330 H
Over-current Protection 3.8 5.2 A
Output short-circuit current All Auto-Reset
Under Voltage Lockout Trip Rising Vi 45 Vv
Level Falling Vi 42
Logic High (Module ON) " Vin 2 5.5 V
Logic Low (Module OFF) \in -0.7 1 V
100% resistive load, no external output
Start-up Time capacitors, depend on input and output 2 15 mS
voltage
Switching Frequency Fo 380 kHz
Operating Temperature Natural convection, no forced air flow -40 85 °C
3 Axes, 5 Min Each 10~55Hz, 0.35mm, 5g
Vibration iati i i
3 Axes, 6 Times Each Peak Deviation 300g, Settling Time
6mS
Telecordia SR 332, Nominal input,
MTBF Maximum Load current, 55 Degree C 2,000,000 Hour
Note:
(1): Module will be on when left the Enable Pin open.
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PowerBean

Test Configurations

BATTERY —

Note:

MQ7861
TO OSC
I"'I'F'HT
YV Vv
500nH O N
Cs= T 100uF —~ T
E;Rczﬂz?lzlr ESR<0.15 0 22uF )
20°C@100KHZ 20°C@100KHz | Ceramic
GND

| COPPER STRIP
Vour * -
— p— RESISTIVE
= -
e T 0SC S0k
20°C @100KHz Caramic
GND |+ T

Test setup for input noise, output noise and ripple

Output noise is measured with 0.1 F ceramic capacitor connected at the output. 0SC measurement should be made
using a BNC socket. Position the load between 50mm and 75mm (2in. and 3in) from the tested module.

BATTERY

Note:

[+

Rl

Rudistribution

Rcontact

Rudistribution

Rcontact

i Vin

GND

ouT

GND

Test setup for efficiency

Rcontact

Rudistribution

RLoap

Rcomact

Rudistribution

All voltage measurements must be taken at the module’s terminals, as shown above. If sockets are needed, Kelvin
connections are required at the module terminals to avoid measurement errors due to socket contact resistance.

Output Voltage Trimming

MQ7861’s output voltage can be trimmed in certain ranges. See Figure 1 for the programming method. See Performance
Specifications for allowable trim ranges in detail. Also customized products are offered.

PowerBean™

MQ7861

\'

ouT

TRIM

GND

TRIM

Load

Figl. Circuit configuration for programming output voltage using external resistor

Trim with external resistor (Figl), the equation as below:
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PowerBean ! MQ7861

Rtrim = 3037.8 —200
Vo—1.22
Resistor values are in Q; Vo is desired output voltage.
For examples, to trim output to 3.3V, then
Rtrim = 30378 _ 200
3.3-1.22

SO, Rtrim =1260Q
Required Trim resistors for most common voltages, as Table 1.

Table 1, the required trim resistors Ryrim for most common voltages

Output Voltage(V) Resistor (kQ)
1.22 Open
1.25 101.06
1.5 10.65
1.8 5.04
25 2.173
3.3 1.26
5.0 0.603
12.0 0.079
ON/OFF Control
PV

! glok !

a

10k . :
EN A% K ! y !

GND i i

Fig2, Recommended external Remote ON/OFF Control Logic Circuit

The MQ7861 power modules feature an On/Off pin for remote On/Off operation with positive logic. If not using the remote
On/Off pin, leave the pin open (module will be On). The On/Off pin signal (Von/Off) is referenced to ground. To switch module on
and off using remote On/Off, refer to Figure 2.
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PowerBean ! MQ7861

Typical Characteristics (Input=5V):
General Conditions: Input: 1000uF AL+100uF TAN+22uF Ceramic; Output: 100uF TAN +22uF Ceramic

mEba% 00019
2.00 psidivj Auto -600 pv|
100 kS 5.0 GS/s|Edge Negative]

Ripple and Noise (0~20MHz) 7 Ripple and Noise (0~20MHz)
Input: 5V, Output: 1.2V, Load: 3A Input: 5V, Output: 1.5V, Load: 3A

imebase 0.0 g Liloc imebase 0.0 is|
2.00 ps/divlAuto 2 2.00 psidivlAuto 400 pV|
100 kS 50GS/s|Edge  Negative] 100kS  5.06S/s]Edge  Negative]

Ripple and Noise (0~20MHz) Ripple and Noise (0~20MHz)
Input: 5V, Output: 2.5V, Load: 3A Input: 5V, Output: 3.3V, Load: 3A
100% - 2.00 -
95% 1.80 A
0% — L6o ——Vout=1.2V /}

o \‘\—‘-‘X‘i‘ L4 —B—\Vout=1.5V

20% 190 —d—Vout=2.5V y 4
759% \ 1.00 —=—Vout=3.3V /
0% ——Vout=1.2v I 080

65% —B—Vout=1.5V 0.60 /
60% == \Vout=2.5V 040

o5% ——Vout=3.3V 0.20 %

50% 0.00 -

0.3A 0.75A 1.5A 2.25A 3A 0.3A 0.75A 1.5A 2.25A 3A

Input:5V, Efficiency Input:5V, Power Dissipation
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PowerBeanI 5 MQ7861

3.50 S 35 -

3.00 3 .

2.50 2.5 \
[ n o ————y

L 4

2.00 2
1.50 i {} L i 1.5
+$ * 4 4 =——VIn=5V Vout<=2.5V
1.00 1
== Vin=5V Vout=3.3V
0.50 ——\out=12V == Vout=1.5V 05
Vout=2.5V =\ out=3.3V
0.00 T T T 1 0 L L !
0.3A 0.75A 1.5A 2.25A 3A 45 55 65 75 85
Input:5V, Regulation Input:5V, Derating, Nature
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PowerBean ! MQ7861
Typical Characteristics (Input=12V):

General Conditions: Input: 1000uF AL+100uF TAN+22uF Ceramic; Output: 100uF TAN +22uF Ceramic

Ripple and Noise (0~20MHz) o Ripple and Noise (0~20MHZ)
Input: 12V, Output: 1.2V, Load: 3A Input: 12V, Output: 1.5V, Load: 3A

Ripple and Noise (0~20MHz) o Ripple and Noise (0~20MHz)
Input: 12V, Output: 1.8V, Load: 3A Input: 12V, Output: 2.5V, Load: 3A

Ripple and Noise (O~20MHz) 7 Ripple and Noise (0~20MH2)
Input: 12V, Output: 3.3V, Load: 3A Input: 12V, Output: 5V, Load: 3A
8 Union Microsystems
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PowerBean ™ MQ7861
100% - 2.00 -
35% 1.80
——Vout=1.2V —fll=Vout=1.5V
90% Q/:—I.\Qa—ﬁ 1.60
a5 " O —— 140 —d—Vout=1.8V ===\Vout=2.5V
o (___7 > T B
20% e \I< 120 =—t=Vout=3.3V =—8=Vout=5V
° 4 o “_\i\‘ .
75% !———_—;_—___!\—l\. 1.00 P
70% — o —— 0.80 //\
(] —— .
65% 0.60 -
——"Vout=1.2V == Vout=1.5V
60% 0.40 -
== Vout=1.8V ==\ out=2.5V
55% 0.20
e\ OUt=3.3V == Vout=5V
50% 1 1 1 1 0.00 -~ T T T 1
0.3A 0.75A 1.5A 2.25A 3A 0.3A 0.75A 1.5A 2.25A 3A
Input:12V, Efficiency Input:12V, Power Dissipation
8.00 - 35
—f—"\/out=1.2V == \/out=1.5V
7.00 3 -
=——Vout=1.8V ——\/out=2.5V
600 —fe—\/out=3.3V =0—=\out=5V 2.5
5.00 & - - - ® 5
4.00
=+ : : 15
3.00
| = -
2.00 ‘ ‘ ‘ 1 ——==Vin=l2VVout<=5Y
1.00 ‘ 0.5
0.00 T T T 1 0
0.3A 0.75A 1.5A 2.25A 3A a5 55 65 75 a5
Input:12V, Regulation Input:12V, Derating,Nature
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PowerBean ! MQ7861

Typical Characteristics (Input=20V):

General Conditions: Input: 1000uF AL+100uF TAN+22uF Ceramic; Output: 100uF TAN +22uF Ceramic

Input: 20V, Output: 3.3V, Load: 3A

\/\\ W\I
\

Ripple and Noise (0~20MHz)
Input: 20V, Output: 9V, Load: 3A

100% -

95% - . . ;.

90% o o -
/_ v —

85% /

80% -F

75%

MWM | M\Mm

NANANNANAN

imebase 000 3| (Trioger (NG
2.00 ps/div| Auto
100kS 5.0

GSis| Edge

Ripple and Noise (0~20MHz)
Input: 20V, Output: 12V, Load: 2.25A

Negative]

2.50

==\ out=5Y /
2.00 f

) —@—\Vout=9V
= \OUL=12V
1.50 ¢

= \out=3.3V

70% 1.00
65% ——Vout=5V =—Vout=9V
60% 0.50
=de=Vout=12V  ===\out=3.3V

55%
50% T T T 1 0.00 - T T T 1

0.3A 0.75A 1.5A 2.25A 3A 0.3A 0.75A 1.5A 2.25A 3A

Input:20V, Efficiency Input:20V, Power Dissipation
Union Microsystems
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PowerBeanI 5 MQ7861

14.00 —‘ 3.5
12.00 3 l

10.00 25
| | i i i—ia
8.00 2 |
6.00 1.5
¢ g ¢ ¢ ——\/in=20V Vout=5VV
4.00 - - 1 1
=—\/in=20V Vout=9V
2.00 ——Vout=5v _ ——Vout=0v 0.5 . .
Vout=12V ~ —<—Vout=3.3V Vin=20VVout=12V
0.00 T T T T 1 0 L L |
0A 0.3A 0.75A 1.5A 2.25A 3A 45 55 65 75 a5
Input:20V, Regulation Input:20V, Derating, Nature
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PowerBean ! MQ7861

Recommended Hole Pattern
Dimensions are in inches (millimeters)

| 17.8 |
[0.70]
‘ $1.70
p0.067]
§ —
[Co]
2on g p0.041]
E 00060
|_3.81 | 2.54
[0.150] [0.100]
Component-side footprint for Through-Hole Pin Out
17.8
[0.70]
10,16
[0.400]
[
1.65[0.065]%2.8[0.110]-[7P
Q'
©©
— O
AN —
3.81
[0.150][0.100]
Component-side footprint for SMT Pin OUT
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PowerBean ! MQ7861

Application Notes

Union Microsystems
Tel: +86 21 5109 5021

13
Fax: +86 21 5106 2878 U
Ssales@union-pwr.com o
www. union-pwr.com IllOn



mailto:sales@union-pwr.com
http://www.union-pwr.com/

