Union Rev2d, Dec/2018

Micro-BiTarzan™ MQ7221A
4.5~15V Wide input, 0.8~5.5V Output, Dual 3A output, DC-DC Converter

Features

» Wide Operating Voltage: 4.5V ~ 15V
» Dual independent input ends
» Non-isolated
» Output Voltage: 0.8V ~ 5.5V
»  Output Current Up to 3A for each channel
» Low output voltage ripple 50mVpp
» Overcurrent / shortcircuit protection
» Remote Control — Positive Logic
» Minimal space on PCB:
O 26.7mmx13.5mm x 6.9 mm or
O 1.05inx0.53inx0.27 in
. . » No derating to +75°C, natural convection
Applications > UL/IEC/EN60950 compliant
O Workstations, servers > RoHS Compliant
O Desktop computers
O DSP applications
O Distributed power architectures
O Telecommunications equipment
O Data communications equipment
O  Wireless communications equipment

Description

The Micro-BiTarzan™ MQ7221A Power Modules are non-isolated dc-dc converters that operate over a
wide input voltage range of 4.5Vdc to 15Vdc and provide a precisely (4%) regulated dc output. Such a module is
suitable to applications with unregulated 12V power supply bus or low-cost ac-wall adapter, which have two and
more lower voltages with each current not too high. The modules have a maximum output current rating of 3A
for each output at typical full-load efficiency over 90%. Standard features include remote on/off with positive
logic and output voltage wide trim, over-current protection etc.
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Performance Specifications (at TA=+257C)

Model Input V,y Range Output Efficiency
) lout Trim Range Regulation (%20)
(A) V) Line (%) Load (%)
MQ7221A 4.5~15 3 0.8V~5.5Vx 4 4 90%

Note: 3x, for 3.3V output, Vin must be not less than 5V; For 5V and above output, Vin must be over 8V.

Mechanical Specifications
Dimensions are in mm (inches)

6.9 PIN DESCRIPTION
027
E: 1/6 Vinl/Vin2*
o™ E S8
v
— O
] 2/7 GND
o8 |
qil=a
SQ0O.64 M g
i‘» | E—
; Og ? 2 5] — 3/8 Voutl/Vout2
[0.075] [0.100]
6. 4.3 7.9 4/9 EN1/EN2
[1.05] 0.17] 0.3
13.34
[0.525] -
ol =n
/n /n 5/10 Trim1/Trim2
g _—s
29 g Ik || 38 E
— g © / ) O -
[ O
mye U U/ %= [
®©©® 0 ©® 66 0 6 6 c— f | Standoft
o 1 2 32.544 5 6 7 8 9 10 S (only for -R)
[0.075] [0.100]
Note: * Vinl, Vin2 are not connected each other internal.
Ordering Information
ITEM Description Note
MQ7221A Standard product, SIP, front PIN
MQ7221A-X Standard product, SIP, with 3.3mm Iength front PIN
MQ7221A-NP SIP, front PIN without plastic stand off
MQ7221A-R Right angle without extra standoff PIN
MQ7221A-R1 Right angle with extra standoff PIN
MQ7221A-RX Right angle with 3.3mm length PIN & without extra standoff
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MQ7221A 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 16 \%
Storage Temperature Tste -40 125 C
MQ7221A Electrical Specifications: (Tx=+25°C, input voltage 12V,unless otherwise noted)
Parameter Condition Symbol Min Typ Max Unit
Input Voltage Range Vin 4.5 15 Vv
Output Current lo 0 3 A
Output  Voltage  Set | 4450 1544 AVo 4 +4 %
point
;ir;lﬂzzﬁ;ﬁre Ta= Tamin To Tamax - 04 %Voser
Output Trim Range
Line Regulation See Performance Specifications (TBD)
Load Regulation
Output Ripple and
Noise Voltage 10=3A,0~20MHz (Detail Please see Ripple Figures, TBD)
Transient Response
General Specifications
Parameter Condition Symbol Min Typ Max Unit
100% resistive load + Aluminum 4700
Maximum Capacitive Load capacitor MF
100% resistive load +Sanyo POSCAP 1000
Over-current Protection 4.5~15V input 5 8.5 A
Output short-circuit current All Auto-Reset
Under Voltage Lockout Trip | Rising Vin 4.5 Vv
Level Falling Vin 4.2
Logic High (Module ON) ViH 25 Vin+0.7 \Y
Logic Low (Module OFF) Vi -0.7 0.3 V
5 —
Start-up Time 100% resistive load, no external output 10 ms
capacitors
Switching Frequency Fo 500 kHz
Operating Temperature Natural convection, no forced air flow -40 85 C
Vibrati 3 Axes, 5 Min Each 10~55Hz, 0.35mm, 5g
Ioration
3 Axes, 6 Times Each Peak Deviation 300g, Settling Time 6mS
MTBF 2,000,000 Hour
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Test Configurations

TO OSC
Lrear COPPER STRIP
500nH VlN VU
BATTERY == L —_ 4 RESISTIVE
[ AT AT AT F
Cs = 220uF I;%%IEU 150 290F ESRllqﬁ_]SIP Z2F 0sC % LOAD
EUS’EE‘I]&(;KH 20°C @ 100KHz Ceramic 20°C @100KHz Ceramic

Test setup for input noise, output noise and ripple

Note:
Output noise is measured with 0.1y F ceramic capacitor connected at the output. OSC measurement should be made
using a BNC socket.
eV V
Ruistribution Recontact IN out Recontact Rudistribution
BATTERY T
e
LVVV—VVV‘_ GND GND
Rd\slrlbullon Rccmact Rcc\nlact Rdlstrlbutlon
Test setup for efficiency
Note:

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.

Technical Notes

Input Voltage Range

The MQ7221A Series can be used in a wide variety of applications, like most of unregulated 12V intermediate power supply
bus system or low-cost ac-wall adapter. Its wide input voltage ranges can tolerate worst voltage drop from cheap isolated Brick-
type Bus-converter, so it reduces total system cost on power supply. Because of its input is wide from 4.5V to 20V, so the change
of power rail between them will not lead to any design changes, this simplifies engineer’s load.

Input Ends

MQ72221A power modules have two independently input ends, which are not connected internal. For single input rail system,
they must be connected to input respectively. For dual input rails systems, for example 5V and 12V, each input ends can be
connected different input 5V, that adds flexibility for system designers.

Return Current Paths

The MQ7221A Series is non-isolated DC/DC converters. To the extent possible with the intent of minimizing ground loops,
input and output return current should be directed through pin GND as short as possible.

1/0 Filtering

All the specifications of the MQ7221A Series are tested and specified without output capacitors. However, certain input
capacitors are necessary to improve the power modules’ operating conditions and to reduce the ac impedance. For example, under
some conditions, the power modules can’t normally start up when fully loaded due to the high ac-impedance input source. External
input capacitors serve primarily as energy-storage devices. They should be added close to the input pins of the MQ7221A and
selected for bulk capacitance (at appropriate frequencies), low ESR, and high rms-ripple-current ratings. All external capacitors
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should have appropriate voltage ratings. To reduce the amount of ripple current fed back to the input supply (input reflected-ripple
current), an external L-C filter can be added with the inductance as close to the power module as possible.
MQ7221A’s output ripple and transient response can be improved with the increasing output capacitance. When using output
capacitors, take care that the total output capacitance does not exceed MQ7221A’s Maximum Capacitive Load to avoid the
module’s protection condition in the start-up.
When an external L-C filter is added to reduce ripple on load, for best results, the filter components should be mounted close to
the load circuit rather than the power module.
When testing the relationship between external capacitors and output voltage noise, the oscilloscope’s probe should

be applied to the module’s end directly with scope probe ground less than 10mm in length,

Input Fusing

The MQ7221A Series is not internally fused. Certain applications and/or safety agencies may require the installation of fuses at
the inputs of power conversion components. The selection of the fuses should conform to the following:

1. The fuse value should be selected to be greater than the maximum input current of the module which occurs at the minimum
input voltage.

2. Use either slow-blow or normal-blow fuses.

3. Both input traces must be capable of carrying a current of 1.5 times the value of the fuse without opening.

Safety Considerations

MQ7221A’s are non-isolated DC/DC converters. In general, all DC-DC’s must be installed in compliance with relevant safety-
agency specifications (usually UL/IEC/EN60950). In particular, for a non-isolated converter’s output voltage to meet SELV (safety
extra low voltage) requirements, its input must be SELV compliant. If the output needs to be ELV (extra low voltage), the input must
be ELV.

ON/OFF Control

VIN

o en| | [Enane

2N700fJ—
ON/OFF

Fig1, Built-in Remote ON/OFF Control Logic Circuit

The MQ7221A 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. The two outputs can be
controlled independently.

Output Overvoltage Protection

MQ7221A Series products do not incorporate output overvoltage protection. If the operating circuit requires protection against
abnormal output voltage, voltage-limiting circuitry must be provided external to the power module.

Output Overcurrent Protection (OCP)

MQ7221A incorporates overcurrent and short circuit protection. If the load current exceeds the overcurrent protection setpoint,
the MQ7221A’s internal overcurrent-protection circuitry goes into current-fold mode, this will keep a very low output voltage and a
continuous 4.5A current. Once the overcurrent or short-circuit released, the module will be back normal operation status.

Caution : Be careful never to operate MQ7221A in a “heavy overload” condition that is between the rated output
current and the overcurrent protection setpoint. This can cause permanent damage to the components.
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Output Voltage Trimming

MQ7221A’s output voltage can be trimmed in certain ranges. Figure2 shows the circuit used to program output voltage. See
Performance Specifications for allowable trim ranges in detail. Also customized products are available.
Trim with external resistor (Fig2), the equation as below:

Riam = ﬂ ->5110

V,—0.804

Resistor values are in Q; Vo is desired output voltage.
For examples, to trim output to 1.5V, then

Ry = _ 28200 5110 20600
1.5-0.804
S0, Rrrim = 29.4kQ 1%

Vour

TRIM

Load
MQ7221A
RrrimM

GND +

Fig2. Circuit configuration for programming output voltage using external resistor

For most common voltages, the required Trim resistors are as Table 1.
Table 1, the required trim resistors Rrgm fOor most common voltages

Desired Voltages (V) Rrrim (kQ)
0.8 OPEN
0.9 243
1.0 118
1.1 75
1.2 56.2
1.3 43.2
1.5 294
1.8 19.1
2.5 9.09
3.3 4.58
5.0 0.657
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MQ7221A Typical Characteristics — output adjusted to 0.8V
General conditions:

Input filter: 68uF/20Vx1 TAN;

Output filter: 68uF/20V TAN+104/50V ceramic capacitor

\J W\V’M\Jh\f\/ &

||||||

pple&Noise Vin=5V, 10=3A for both channel . o Start-up With Vin=5V, 10=3A I
C1: Vol; C4: Vo2

AN A AN

||||||

Ripple&Noise ViN=12V, 10=3A for bothannel
C1l: Vo1, C4: Vo2

Transient Response V|N=5V, IOA

Step from 1.5A~3A~1.5A(Vo1) Short-Circuit Output Vin=5V(Vo1l)
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Transient Response V=12V, 10=3A
Step from 1.5A~3A~1.5A(Vol)

i

' Transient Response V=5V, [0=3A
Step from 1.5A~3A~1.5A(V02)

Transient Response V=12V, 10=3A
Step from 1.5A~3A~1.5A(Vo02)

10 0mud]Siop  225A
S00M5  S50MmSnlEcos  Postve

Short-Circuit Output ViN=5V(V02)

N

™ el e ™ el ™

£ .00 Addw |
500 Aofsal 5,

Short-Circuit Output Vin=12V (Vo2
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1.00 Videe
3,000V otst]

Power Down With Vin=5V

100

94
e
88

) / ///‘:/!__—-\:__‘_\NS
76
L~
. ///j/
64 ——Vin=5VDC [ ]
—a—Vin=8V DC

58 ——Vin=12VDC [ |
—»—Vin=15V DC

—e—Vin=4.5V DC

52 T T T T T T T T
0.30 060 090 120 150 1.80 2.10 240 270 3.00
Output Current(A)

Efficiency
0.850
0.840 §
0.830
0.820
—+—Vin=4.5V DC
0.810 —+—Vin=5V DC
—a—Vin=8V DC
—s—Vin=12V DC
0.800 ——Vin=15V DC
0.790

0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00

Output Current(A)
Regulation

S0 OmaiiSiop 400
500Ms 10MsalEace  Neaatw

" Power Down With Vin=12V

——\/in=4.5V DC
——Vin=5V DC
0.8 |{ —e—Vin=8V DC
——\/in=12V DC
—*—\in=15V DC

0.6 )//

0.2 // =

<

0.0

0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 240 2.70 3.00
Output Current(A)
Power Dissipation (W)

3.50

3.00

2.50 -
——Vin=4.5V

2.00 —=—\V/in=5V
——\in=8V

1.50 ——\in=12V
——Vin=15V

1.00 -

0.50 -

0.00 . T T

45 55 65 75 85
Derating
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MQ7221A Typical Characteristics — output adjusted to 1V
General conditions:

Input filter: 68uF/20Vx1 TAN;

Output filter: 68uF/20V TAN+104/50V ceramic capacitor

VAVAVAVAVA

Ripple&Noise Vin=5V, 10=3A for both channel
C1: Vol; C4: Vo2

Ripple&Noise V|N=12V, 10=3A for both channel
C1: Vol,; C4: Vo2

Start-up With Vin=12V, 10=3A

'y

] Transient Response ViN=5V, 10=3A
Step from 1.5A~3A~1.5A(Vol)
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i : .
100 mVidiy 100 psidiv|Stop 226 A
-200.0mY] 500MS 50Gsis|Edge  Posiive

Transient Response V=12V, 10=3A o Short-Circuit Output Viy=12V(Vo1l) ]
Step from 1.5A~3A~1.5A(Vol)

i .
2.00 Aldivi 100 psidiv] Stop 226 A|
0 mA offsel] 500MS  500Sis|Edge Posilivel S00MS 50

Transient Response Vin=5V, 10=3A - _
Step from 1.5A~3A~1.5A(V02) Short-Circuit Output Vin=5V(V02)

i : .
Transient Response Vin=12V, 10=3A Short-Circuit Output ViN=12V(V02)

Step from 1.5A~3A~1.5A(V02)
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Power Down With Vin=5V Power Down With Vin=12V
100 1.0
——Vin=4.5V DC
94 ——Vin=5V DC
—— 0.8 || —e—Vin=8VDC
88 7

7 /4/‘ \ ++Vin=12VDC

Vin=15V DC /
wl e Z
76
" // 0.4

—e—Vin=4.5V DC
o4 ——Vin=5vDC | |
—+—\Vin=8V DC 0.2
53 ——Vin=12VDC | | /"/
—»—Vin=15V DC 1
52 T T T T T T r r 0.0 T T T T T T T T T
030 060 090 120 150 1.80 210 240 270 3.00 0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00
Output Current(A) Output Current(A)
efficiency Power Dissipation (W)
1.050 3.50
3.00
1.000 g > —
- 2.50
0.950 2.00 - —+—Vin=4.5V
—a—\in=5V
1.50 - Vin=8V
0.900 —»—\in=12V
—e—Vin=5V DC '
0.850 —2+—Vin=8V DC ] 0.50
——Vin=12V DC ’ ]
—»—Vin=15V DC
0.800 . r . r . . : . : 0.00 T T -
0.00 0.30 0.60 0.90 1.20 150 1.80 2.10 2.40 2.70 3.00 45 55 65 75 85
Output Current(A)
Regulation Derating
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MQ7221A Typical Characteristics — output adjusted to 1.2V
General conditions:

Input filter: 68uF/20Vx1 TAN;

Output filter: 68uF/20V TAN+104/50V ceramic capacitor

VAVAVAVANA
N

Ripple&Noise V=5V, 10=3A for both channel S Start-up With V|N=5V, 10=3A
C1: Vo1, C4: Vo2

20,0 mVidiv| 1,00 psi 0 2 00 Vidiy
40,00 mv| 4,000V of)

Ripple&Noise ViN=12V, 10=3A for both channel ' _ _
C1: Vol; C4: Vo2 Start-up With ViN=12V, 10=3A

i

100 mvidiy 100 ps/div Sto 2.2
200.0mV| 500MS 5005/s]Edge  Positive)

Transient Response Vin=5V, l1o=3A 2000V o4 . )
Step from 1.5A~3A~1.5A(Vol) Short-Circuit Output Vin=5V(Vo1)

Union Microsystems,Shanghai 13
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Fy

Bl
] Transient Response V|y=12V, 10=3A -
Step from 1.5A~3A~1.5A(Vol)

i

ool
Transient Response V|y=5V, Io0=3A
Step from 1.5A~3A~1.5A(V02)

i

el
Transient Response V=12V, 10=3A
Step from 1.5A~3A~1.5A(Vo02)

[ R

Short-Circuit Output Vin=5V(V02)

Union
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1 00 Vidiv| 1.00 Vidiv]

3000V ot 3000 ol g
Power Down With Vin=5V Power Down With Vin=12V
100 1.0
—e—Vin=4.5V DC
94 ——Vin=5V DC
08 || —e—vin=8vDC

88 [/ ——Vin=12V DC

/ ' —*—Vin=15V DC /
N Z
76 /
7 0.4

—e—Vin=4.5V DC
64 ——Vin=5vDC | (2 .
——Vin=8V DC //
58 —»—Vin=12V DC ]
——Vin=15V DC 1
52 . : : . : : : : 0.0 ———
030 060 090 120 150 180 210 240 270 3.00 0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00
Output Current(A) Output Current(A)
efficiency Power Dissipation (W)
1.215 3.50
1.210 3.00 = = "
1.205
1.200 2.50 A
1.195 7
1190 2.00 ——Vin=4.5V
1.185 —a—\in=5V
1.180 : 1.50 Vin=8V
1.175 —*—Vin=4.5VDC ——Vin=12V
1170 ——Vin=5VyDC ||  1.00
' —+—\/in=8V DC
1.165 ——Vin=12vDC | 050 -
1.160 Vin=15V DC [
1.155 T T T T T T T T T 0.00 . T T
0.00 0.30 0.60 090 1.20 150 1.80 2.10 240 2.70 3.00
4 7
Output Current(A) > 2> 65 > 85
Regulation Derating
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MQ7221A Typical Characteristics — output adjusted to 1.5V
General conditions:

Input filter : 68uF/20Vx1 TAN;

Output filter: 68uF/20V TAN+104/50V ceramic capacitor

S\ANNS

Ripple&Noise V=5V, 10=3A for both channel
C1: Vo1, C4: Vo2

AR A
AANANANAN

Ripple&Noise Vin=12V, 10=3A for both channel
C1: Vol, C4: Vo2

Start-up With V=12V, 10=3A

F = _ .

e
Transient Response V|y=5V, 10=3A
Step from 1.5A~3A~1.5A(Vol)

Short-Circuit Output Vin=5V(Vo1)
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e

Fy

] Transient Response V=12V, 10=3A
Step from 1.5A~3A~1.5A(Vol)

F .

2.00 Aldivi 100 ps/div] Sto 2224
0 mA offsel] 500MS  500Sis|Edge Posilivel

Transient Response Vin=5V, 10=3A - _
Step from 1.5A~3A~1.5A(V02) Short-Circuit Output Vin=5V(V02)

i

Transient Response Vin=12V, 10=3A
Step from 1.5A~3A~1.5A(V02)
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i M 50 000V 5
Power Down With Vin=5V Power Down With Vin=12V
100 1.0

—e—Vin=4.5V DC
94 — ——Vin=5V DC

/—A\.AN 08 H —¢—Vin=8vDC
88 R ——Vin=12V DC
WM' ——Vin=15V DC /?;
82 / 0.6 A
76

] 0.4

70 —+—Vin=4.5V DC

o —+—Vin=5vDC | |
—a—Vin=8V DC

0.2
58 ——Vin=12vDC | | /
—*—Vin=15V DC

A ad

52 ; ; ; ) ' ' ; ; 0.0 — ——
030 060 090 120 150 180 210 240 270 3.00 000 030 0.60 0.90 120 150 1.80 210 240 270 3.00
Output Current(A) Output Current(A)
efficiency Power Dissipation (W)
1.530 3.50
1.520 3.00
1.510

— 2.50 -

1:500 &\
2.00 - ——Vin=4.5V
1.490 —=—Vin=5V
1.480 150 - z!nfﬁ\zlv
—e—Vin=4.5V DC e Vin=
1.470 —Vin=5V DC || 1.00 ——\Vin=15V
1.460 ——\/in=8V DC (I
——Vin=12V DC
1.450 —»—Vin=15V DC [ 0.50
1.440 i i i i ' i i 4 i OOO T T T
0.00 0.30 0.60 0.90 1.20 150 1.80 2.10 240 2.70 3.00
Output Current(A) 45 55 65 75 85
Regulation Derating
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MQ7221A Typical Characteristics — output adjusted to 1.8V
General conditions:

Input filter: 68uF/20Vx1 TAN;

Output filter : 68uF/20V TAN+104/50V ceramic capacitor

(Tigger—4

Siop  BO0mY

Ripple&Noise ViN=5V, 10=3A for both channel o Start-up With ViN=5V, Io:3A
C1: Vo1, C4: Vo2

50msnlEdge  Postve

Ripple&Noise Vin=12V, I0=3A for both cael U i . _ _
C1: Vol; C4: Vo2 Start-up With ViN=12V, 10=3A

i

100 mViidiv} 100 ps/div] Stoy 2.2¢
2000 mV] 500MS 500S/s]|Edge Positive]

Transient Response Viy=5V, 1o0=3A - _
Step from 1.5A~3A~1.5A(Vol) Short-Circuit Output Vin=5V(Vo1)
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i : .
100 mVidi| 100 psidiv|Stop 226 A
-200.0mV, 500MS 500Gss)Edge  Positvel

Transient Response ViN=12V, 10=3A Short-Circuit Output Viy=12V(Vo1l) ]
Step from 1.5A~3A~1.5A(Vol)

i .

Transient Response V|N=5V, 10=3A
Step from 1.5A~3A~1.5A(V02)

Short-Circuit Output Vin=5V(V02)

Transient Response V=12V, [0=3A - Short-Circuit Output V|N:12V(V02 ]
Step from 1.5A~3A~1.5A(V02)
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500 msidiv] Slop H00 mV|

1 00 Vidiv| 1.00 Vidiv]

=3.000 V otn] =3.000 V of st 510 v 6000V ¢ 510
Power Down With Vin=5V Power Down With Vin=12V
—e—Vin=4.5V DC
94 ——Vin=5V DC
0.8 —o—Vin=8V DC

\ g

88 1 ——Vin=12V DC /

—»—\in=15V DC /
) /// > ~
76

0.4

70 ——Vin=4.5V DC ||

——Vin=5V DC
64 ——Vin=8VDC | 02
58 —*—Vin=12V DC | |

—*—Vin=15V DC
52 T T T T T T T T 0.0 T T T T T T T T T
030 060 090 120 150 1.80 210 240 270 3.00 0.00 0.30 0.60 0.90 1.20 150 1.80 2.10 2.40 2.70 3.00

Output Current(A) Output Current(A)
efficiency Power Dissipation (W)
1.820 3.05
1.810
1.800 3.00 - h
1.790 s
1.780 2.95 ——Vin=4.5V
' —=—Vin=5V
1.770 Vin=8V
— 2.90 ——Vin=12V

1.760 *—Vin=4.5VDC |_| ——Vin=15V

——Vin=5V DC
1.750 —=—Vin=8VDC || 2.85

—*—Vin=12V DC
1.740 —*—Vin=15V DC [
1730 T T T T T T T r T 2.80 T T T

0.00 0.30 0.60 Qﬂ?tph?%uhﬁ@nt}&f) 210 2.40 2.70 3.00 45 55 65 75 85
Regulation Derating
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MQ7221A Typical Characteristics — output adjusted to 2.5V

General conditions:
Input filter : 68uF/20Vx1 TAN;
Output filter: 68uF/20V TAN+104/50V ceramic capacitor

VAVAVAVAVA
/ '\\ \/ “\/ \ 7/ '\,\J/ \\/

Ripple&Noise Vin=5V, 10=3A for bothhannl -
C1: Vol; C4: Vo2

w{/ﬁ\\/ \ {f f wx’; AN
NSNS

Ripple&Noise ViN=12V, 10=3A for bot annel
C1: Vo1, C4: Vo2

Transient Response V=5V, Io3
Step from 1.5A~3A~1.5A(Vol)

Start-up With Vix=5V, Io=3A

Start-up With Vin=12V, 16=3A

i

Ay
offsel} 500N

Short-Circuit Output ViN=5V(Vo1l)

Union
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Transient Response Viy=12V, 10=3A - Short-Circuit Output ViN=12V(Vo1l)

Step from 1.5A~3A~1.5A(Vol)

Transient Response Viy=5V, |o - soAct o )
Step from 1.5A~3A~1.5A(V02) Short-Circuit Output Vin=5V(V02)

Short-Circuit Output V|N:12V(V)

Transient Response V=12V, 10=3A o
Step from 1.5A~3A~1.5A(Vo02)
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(lmetass T Trgser N
0 Widiv| 50,0 maidne| Slop 125V
Vo S00ME  10MSs|Edge  Megativel

Power Down With Vin=5V

100
94
]
88 ///
82
76
70
——Vin=4.5V DC
64 —+—Vin=5V DC
—+—Vin=8V DC
58 —*—Vin=12VDC | |
—«—Vin=15V DC
52

030 060 090 120 150 1.80 210 240 270 3.00
Output Current(A)

efficiency
2.515
2.500
2.485 b
2.470
2.455
2.440
—e—Vin=4.5V DC
2425 —+—Vin=5V DC
—»—Vin=12V DC
2.395 Vin=15V DC
2.380

0.00 0.30 0.60 090 1.20 150 1.80 2.10 240 2.70 3.00
Output Current(A)
Regulation

6o -m

Power Down With Vin=12V

0.0 masdne| Stop 2
SO00ME  10MSs Edge  Megative)

1.0
—e—Vin=4.5V DC
—+—Vin=5V DC {
0.8 h —e—vVin=8vDC /)
——Vin=12V DC f
—%—Vin=15V DC
0.6
0.4
0.0

0.00 0.30 0.60 090 1.20 1.50 1.80 2.10 240 270 3.00
Output Current(A)

Power Dissipation (W)

3.10
3.00
290 - b
——Vin=4.5V
280 - —=—Vin=5V
Vin=8V
——\Vin=12V
2.70 1 ——\/in=15V
2.60 -
2.50 T T T
45 55 65 75 85
Derating
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MQ7221A Typical Characteristics — output adjusted to 3.3V
General conditions:

Input filter : 68uF/20Vx1 TAN;

Output filter: 68uF/20V TAN+104/50V ceramic capacitor

VAVAVAVAVS
AV AVAVAVAS

RippIeNoise Vin=5V, 10=3A for both
C1: Vol; C4: Vo2

w/ R\J_/\/’M\Jﬁ"\/ A\
AVAVAVAVAY,

1.0
50065 8

0.0 mv|

1.0
50065 8

channel

Ripple&Noise Vin=12V, l10=3A for both channel T ' i ) _ _
C1: Vol: C4: Vo2 Start-up With V=12V, 10=3A

/= - -

Transient Response V=5V, Io=3A R o _
Step from 1.5A~3A~1.5A(Vo1) Short-Circuit Output ViN=5V(Vo1l)

5,00 M
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Transient Response V=12V, |3 Short-Circuit Output V|N=12V(V
Step from 1.5A~3A~1.5A(Vo1l)

Step from 1.5A~3A~1.5A(V02) Short-Circuit Output Vin=5V(Vo2)

[ —— |

Short-Circuit Output Vin=12V(Vo2)

Step from 1.5A~3A~1.5A(V02)
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i Thgoer e
Siop e

0.0 mak 18
S00ME  10MSs|Edge  Megativel

Power Down With Vin=5V Power Down With Vin=12V
100 1.0
_ —e—Vin=4.5V DC !
94 : —e—Vin=5V DC é;
/ | 08 || —e—Vin=8VDC
88 /// —»—Vin=12V DC
—=—Vin=15V DC
82 | 0.6
76
0.4
70 —e—Vin=4.5V DC [
6 —e—Vin=5V DC
58 —%—Vin=12vDC || /
—=—Vin=15V DC
52 T T T T T T T T 00 T r r , . ' , ' ;
030 060 090 120 150 1.80 210 240 270 3.00 0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00
Output Current(A) Output Current(A)
efficiency Power Dissipation (W)
3.320 3.10
3.310
3.00 2

3:300 x
v —— o 3
529 o=, 290
3.280
S
3.270 2.80

\\ i
3.260 ——\Vin=4.5V
3.250 2.70 - —s—\/in=5V
3.240 —O—Vin=4.5V DC Vin=8V
3.230 —0—V!n=5V DC 2.60 - ——Vin=12V ]
—2—Vin=8V DC Vin=15V
3.220 ——Vin=12V DC 2.50
3.210 —*—Vin=15V DC
3.200 T T T T T T T T T 2.40 T T T
0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00
Output Current(A) 45 55 65 75 85
Regulation Derating
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MQ7221A Typical Characteristics — output adjusted to 5V
General conditions:
Input filter: 68uF/20Vx1 TAN;

Output filter : 68uF/20V TAN+104/50V ceramic capacitor

VAVAVAVAVA
Y ]J | V \V -
A\ \//“ WV -\

Timebase 00 us
'S ’" m-
50.0 k5

(] 5 5 £k
channel

Ripple&oise Vin=12V, 10=3A for both
C1: Vol; C4: Vo2

Start-up With ViN=12V, 106=3A

Ay
5,00 Aoltsel 500 ME

Short-Circuit Output Vin=12V(Vo1)

Step from 1.5A~3A~1.5A(Vol)

& O

Short-Circuit Output V|N=12V(V02 o

Step from 1.5A~3A~1.5A(Vo2)
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100

. %
82

76

\_ 70
’ 64 +—Vin=8V DC |
58 —»—Vin=12v DC ||

o —+—Vin=15V DC
o e B Y 030 060 090 120 150 1.80 210 240 270 3.00

Output Current(A)
Power Down With Vin=12V efficiency

1.2 5.100
—o—Vin=8V DC

——Vin=8V DC

/» 5.050 ——Vin=12V DC
—*—Vin=15V DC

1.0 [ ——vin=12v DC

—*—Vin=15V DC

) A
9 /%/

e

0.0

————————————————— 4900 }b————————————

0.00 0.30 060 080 120 1.50 1.80 2.10 240 270 3.00 0.00 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00

Output Current(A) Output Current(A)
Power Dissipation (W) Regulation

3.10
3.05 -
3.00
2.95 -
2.30 1 Vin=8V
2.85 ——Vin=12V
2.80 ——Vin=15V
2.75 -
2.70 - k
2.65 -
2.60 . . .

45 55 65 75 85

Derating
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Recommended Hole Pattern
Dimensions are in millimeters (inches)

\ 26.7 |

6.9

[0.27]

1.37

[0.054]

T8 (e
) =

%gﬂ

ﬁm & |0
=13

1.91
[0.075]

Recommended Hole Pattern for “-R” option

Dimensions are in millimeters (inches)

26.7
[1.05]

13.34
[0.525]

@H

13.7
[0.54]
11.16
[0.439]

1.27

1.91 2.54
[0.075]  '[0.100]

Recommended Hole Pattern for “-B” option

Dimensions are in millimeters (inches)

1,91 2.54
[0.075] [0.100]

Recommended Hole Pattern for “-NP” option

Dimensions are in millimeters (inches)

$1.05 | 26.7 ‘
: ‘ [1.05] ‘
1 $1.70

1.91 2.54
[0.075] [0.100]
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Mechanical Specifications
Dimensions are in mm

26.7 6.9
[1.05] | 0.27

HE

13.5
[0.53]
g : |

W21=1r4 578 fo|qa ™~
SQ0.64 o
[0.025] J S N
191 i .54
[0.075] [0.100]
MQ7221A-NP
26./ 6.9
[1.05] | 0.27
72NN 2NN

13.5
[0.53]
(—
N
(—
N
[ ]

® @ ® ® @ ® @ ® @ @

IR IEIRIRIBIEE ™~
soose UL LT |
[0.025]] Y IR I
197 2.54

[0.075] [0.100]
MQ7221A-B
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Application Notes

=L
LA FTAI AL 7= BT PIN K EERE, BTLCA T B 7, % PIN KEARFM 7= B 4,
T (8 TR A AR 22 516, 35924 Union J& )74
24, W MQ7221A 5 MQ7221A-X _E 2[Rl —Fp= i, {H MQ7221A (¥ PIN K28 4.3+0.25mm, 1l MQ7221A-
X [ PIN K224 3.3+0.25mm.

PRt b S
e FHFHREE PIN K LR FT184% PIN K JE
MQ7221BKG 4.3+0.25mm MQ7221BKG-X 3.3£0.25mm
MQ7221BKG-R 4.310.25mm MQ7221BKG-RX 3.320.25mm
MQ7221A 4.3+£0.25mm MQ7221A-X 3.3£0.25mm
MQ7221A-R 4.3+0.25mm MQ7221A-RX 3.3£0.25mm
2512015
' .
™
A o | B
+1
4]
43x0.25 wl'-
| |
P ]
L 1.a4o00 2
1
R T R PR A
JiE R
20174 1H 11 H
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