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MQ7804M \
Isolated 40~57VDC input, 5/12V/24V output, 50W DC-DC Converter with extended PoE AT interface

FEATURES
»  Wide operating voltage:
O 40V~ 57V

>  Extended 802.3at interface built-in
>  Classification:

O Class 5: MQ7804M

O  Class 4: MQ7804M-1 (working with UM-PSE50M/70M)
»  Output Current:

O 5V, 10A
O 12V, 4.2A
O 24V,2.1A

Output voltage ripple: 120mVpp

High Efficiency 90% (input 48V, 12V@4.2A)
Overcurrent/shortcircuit protection

High reliability: designed to meet 500k hour MTBF
Minimal space on PCB:

O 64.77 mmx27 mmx 17.5 mm or
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APPLICATIONS

O IPCamera O 2.55inx1.06inx0.69in
0  IPPhone _ >  No derating to +55°C, natural convection
g \VX('jr:(')eZi Qecszzrzo'”t > UL/IEC/EN60950 compliant
»  RoHS Compliant available
L. »  Operating Temperature: -40°C ~ +85C
Description

The POE MQ7804M series of modules are designed to extract power from a conventional twisted pair Category 5 Ethernet
cable, conforming to the IEEE 802.3af/at Power-over-Ethernet (PoE) standard but with 50W output power. The MQ7804M have two
pairs of power inputs pins: - VA1&2 and VB1&2 to accommodate two PoE options.

The MQ7804M signature and control circuit provides the PoE AT compatibility signature and power classification required by the
Power Sourcing Equipment (PSE) before applying up to power to the port. The MQ7804M is preset to Class 5 and MQ7804M-1 is
preset to Class 4.

The high efficiency DC/DC converter operates over a wide input voltage range and provides a regulated low ripple and low
noise output. The DC/DC converter also has built-in overload and short-circuit output protection.
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POE input power module, MQ7804M |
Performance Specifications (at Ta=+25°C)

Output . .
Model Input ‘(’\I/'; Range Tour.max Vout Regulation Efﬁ(%'/e)n cy

(A) V) Line (%) | Load (%) °

MQ7804MT050-R 39 ~57 10 5 1 1 90
MQ7804MT120-R 4.2 12 1 1 90

40 ~ 57
MQ7804MT240-R 2.1 24 1 1 90
Mechanical Specifications

Dimensions are in inches (millimeters)
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Ordering Information

MQ7804MT120-R1

t Default is Class 5

1 means Class 4

Union Microsystems

Power Module P/N Right Angle Option
Vol R
SIP Package g;lct)p.u;vo tage Range
120: 12V
240: 24V
For examples:

MQ7804MT120-R means MQ7804M in SIP package, output voltage is 12V, right angle option, preset to class 5
MQ7804MT120-R1 means MQ7804M in SIP package, output voltage is 12V, right angle option, preset to class 4
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POE input power module, MQ7804M |

MQ7804MTO050 Electrical Specifications: (T.=+25°C)

Parameter Condition Symbol Min Typ Max Unit
Operating Input
Voltage Range 10A Load Vin 39 42 57 Vbe
Input Turn-ON . -
Thpreshold 10% Max Load, input rising VIN.ONTH 38 Ve
Input Turn-OFF . .
Thpreshold 10% Max Load, input falling VIN.OFETH 37 Ve
Maximum load VinviN 10 Vinmax 10 A
p?(;JiE]F;Ut Voltage Set 100% load AVo -2 +2 %Vo.ser
Output Ripple and _ _ _
Noise Voltage Vin =48V 10=10A,5~20MHz 120 mVpp

) 2 mS
Transient Response 0% to 100%lomax, Vo = 12 V

250 mV

Efficiency Vin=48, 100% Load 1 89 90 %
Switching Frequency Fo 250 KHz
Output Continuous
Short-circuit_Protection | /N=YNMN TO Vinvax vES
Inrush Current Vin=55V linrush 150 mA
Operating Temperature | Natural convection -40 85 °C
Output Power Vin=Vinmin TO Vinmax Po 0 50 w
MTBF 500,000 Hours
MQ7804MT120 Electrical Specifications: (T,=+257C)

Parameter Condition Symbol Min Typ Max Unit
Operating Input
Voltage Range 4.2A Load Vin 40 48 57 Vbe
Input Turn-ON . -
Thpreshold 10% Max Load, input rising VIN.ONTH 38 Voc
Input Turn-OFF . .
Thpreshold 10% Max Load, input falling VN.OFFTH 37 Voc
Maximum load Vinmin t0 Vinmax 4.2 A
F?;Lpt“t Voltage Set 100% load AVo 2 +2 %Vo.ser
Output  Ripple and _ _ N
Noise Voltage Vin =48V 10=4.2A,5~20MHz 120 mVpp

) 2 mS
Transient Response 0% to 100%lomax, Vo =12 V

250 mV

Efficiency Vin=48, 100% Load 1 89 90 %
Switching Frequency Fo 250 KHz
Output Continuous
Short-circuit Protection | *N=VINMN TO Vinax YES
Inrush Current Vin=55V linrush 150 mA
Operating Temperature | Natural convection -40 85 °C
Output Power Vin=Vinmin TO Vinmax Po 0 50 w
MTBF 500,000 Hours
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POE input power module, MQ7804M |

MQ7804MT240 Electrical Specifications: (T.=+257C)

Parameter Condition Symbol Min Typ Max Unit
Operating Input
Voltage Range 2.1A Load Vin 40 48 57 Vbe
Input Turn-ON . .
Thpreshold 10% Max Load, input rising VIN.ONTH 38 Ve
Input Turn-OFF . .
Thpreshold 10% Max Load, input falling VIN.OFETH 36 Ve
Maximum load Vinmin 10 Vinmax 2.1 A
p?(;JiE]F;Ut Voltage Set 100% load AVo -2 +2 %Vo.ser
Output Ripple and _ _ N
Noise Voltage Vin =48V 10=2.1A,5~20MHz 120 mVpp

) 2 mS
Transient Response 0% to 100%lomax, Vo =24 V

250 mV

Efficiency Vin=48, 100% Load 1 90 90 %
Switching Frequency Fo 250 KHz
Output Continuous
Short-circuit_Protection | /N=YNMN TO Vinvax vES
Inrush Current Vin=55V linrush 150 mA
Operating Temperature | Natural convection -40 85 °C
Output Power Vin=Vinmin TO Vinmax Po 0 50 w
MTBF 500,000 Hours
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POE input power module, MQ7804M |

Typical Characteristics, Vout=5V
General conditions:

- 1.00 Vidiv|
00 -2.000 V ofst]

Noise V\y =40V, 10=10A, 5~20MHz Bandwidth

Blue: Load Current Yellow: Output Voltage

W #

imehase 0.00ms| (Trigger  CRIEM)]

Noise Viy =48V, Io=10A, 5~20MHz Bandwidth Transient Response V=48V, Step from 5A~10A~5A,

Blue: Load Current Yellow: Output Voltage

Noise Viy =57V, lo=10A, 5~20MHz Bandwidth Transient Response Vin=57V, Step from 5A~10A~5A,

Blue: Load Current Yellow: Output Voltage
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POE input power module, MQ7804M |

™,
\"'n.“_
E ———————
Power Down Vin=40V Short-Circuit Output, Vin =40V

Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage

Tigger G CFFEN (D)

Short-Circuit Output, Vin =48V

Power Down Vin=48V
Blue: Load Current Yellow: Output Voltage

Yellow: Output Voltage, Red: Input Voltage
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Short-Circuit Output, Viy =57V

Power Down Vin=57V
Blue: Load Current Yellow: Output Voltage

Yellow: Output Voltage, Red: Input Voltage
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POE input power module, MQ7804M
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70

1.00 2.00 3.00 4.00 500 6.00 7.00 800 9.00 10.00
Output Current(A)

Startup form 40V .
Yellow: Output Voltage, Red: Input Voltage Efficiency

6.0

4.0

3.0

2.0 H
:y —e—Vin=40V DC

10 —+—Vin=48V DC ||

—o— Vin=57V DC

0.0

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Outout Current(A)

Startup form 48V S
Yellow: Output Voltage, Red: Input Voltage Power Dissipation(W)

5.00

4.99

I 4.98 | S———— —p———

[ 4.97

f ’ ——Vin=40V DC
‘ / N N 4.96 —e— Vin=48V DC
—=—Vin=57V DC
4.95 T T T T T T
- : ; 0.00 2.00 4.00 6.00 8.00 10.00
Output Current(A)
Startup form 57V .
Yellow: Output Voltage, Red: Input Voltage Regulation(V)
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POE input power module, MQ7804M |
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180mm*180mm*130mm

" 4
——Vin=38Vdc
—=—\Vin=48Vdc
— \'L Vin=57Vdc
0 T T '
45 55 65 75 85

Ambient Temperature ('C)

Full load startup form PSE (Model: PSE:UM-POEO6A,l0=5A)

Red: Input Voltage, Yellow: Output Voltage, Blue: Input Current Derating
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POE input power module, MQ7804M |

Typical Characteristics, Vout=12V
General conditions:

b
2,00 Aldiv 1 op
0 mA offset, 500 kS

Transient Response V=40V, Step from 2.1A~4.2A~2.1A,
Blue: Load Current Yellow: Output Voltage

Noise Viy =40V, 10=4.2A, 5~20MHz Bandwidth

Noise V\ny =48V, 10=4.2A, 5~20MHz Bandwidth

Transient Response Vin=48V, Step from 2.1A~4.2A~2.1A,
Blue: Load Current Yellow: Output Voltage

imebase 0.00 13

Transien ponse ViN=57V, Step from 2.A~4A~2.1, -
Blue: Load Current Yellow: Output Voltage

Noise Viy =57V, 10=4.2A, 5~20MHz Bandwidth
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POE input power module, MQ7804M |

10.0 A/div
0.00 A offset] 500 k

Power Down Vin=40V Short-Circuit Output, Vin =40V
Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage

imebase 400
10.0 Ajdiv 0ms/
0.00 Aoffset, 500 k

Power Down Vin=48V Short-Circuit Output, Viy =48V
Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage

10.0 A/div|
0.00 A offset]

Power Down Vin=57V Short-Circuit Output, Viy =57V
Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage
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POE input power module, MQ7804M |

95
90
85
80 —e—Vin=40V DC
< —e—\in=48V DC
J —~—Vin=57V DC
: 75

50.0 ms/div] Stop
MS/s

042 084 126 168 210 252 294 336 3.78 4.20
OQutput Current(A)

Startup form 40V -
Yellow: Output Voltage, Red: Input Voltage Efficiency

6.0
|
b
5.0
4.0
: 3.0
/ 2.0 —e—Vin=40V DC ||
b <
. i 3 ——Vin=48V DC
1.0 -
—o—Vin=57V DC

0.00 0.42 0.84 1'260111t'[6)%t l?rrghﬁ%A\Z.94 3.36 3.78 4.20

Startup form 48V

Yellow: Output Voltage, Red: Input Voltage Power Dissipation

11.98

11.97

» Mk

—e—Vin=40V DC
11.95 ——Vin=48V DC

—=—\/in=57V DC
11.94

0.00 0.42 0.84 1.26 1.68 2.10 2.52 294 3.36 3.78 4.20
Output Current(A)

Startup form 57V

Yellow: Output Voltage, Red: Input Voltage Regulation
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POE input power module, MQ7804M
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imehase 100ms (Trigger  (DEm)

C1
Full load startup form PSE (Model: UMPSE40M, Union) Deratin
Red: Input Voltage, Yellow: Output Voltage, Blue: Input Current 9

Union Microsystems
Tel: +86 21 5109 5021
Fax:+86 21 5106 2878

12
s sales@union-pwr.com
Uﬂl On www. union-pwr.com


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

POE input power module, MQ7804M |

Typical Characteristics, Vout=24V
General conditions:

Noise V\y =40V, 10=2.1A, 5~20MHz Bandwidth

Transient Response Viy=40V, Step from 2.1A~1.05A~2.1A,
Blue: Load Current Yellow: Output Voltage

imebase 0.00ms|

Noise V\y =48V, 10=2.1A, 5~20MHz Bandwidth

100 kS F

Tansient Response V=48V, Step from 2.1A~1.05A~2.1A,
Blue: Load Current Yellow: Output Voltage

base -2 50m:
1.00 ms#

imehase 0.00ms|

Noise V|y =57V, 10=2.1A, 5~20MHz Bandwidth

Tigger (RGN Tigger  CEIEH

hase -2.50msf
1

-1.00 P

Tran5|entResponse Vin=57V, Step from 2.1A~1.5A~2.1A,
Blue: Load Current Yellow: Output Voltage
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POE input power module, MQ7804M |

Power Down Vin=40V Short-Circuit Output, Vin =40V
Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage

. [ — [m— fro—
ca i
T m— ’
Power Down Vin=48V Short-Circuit Output, Vin =48V
Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage

Power Down Vin=57V Short-Circuit Output, Viy =57V
Yellow: Output Voltage, Red: Input Voltage Blue: Load Current Yellow: Output Voltage
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POE input power module, MQ7804M |
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70 —

——Vin=48V DC
1 —=—Vin=57V DC

imebase ams|

65 T T T T T T T T
0.21 042 063 084 105 126 147 168 189 210
Output Current(A)

Startup form 40V - 0
Yellow: Output Voltage, Red: Input Voltage Efficiency (%)

6.0

Yz

40 /’//
30 //
: P

E 1.0 +—Vin=48V DC —
—o—Vin=57V DC

0.0

0.00 0.21 042 0.63 0.84 1.05 1.26 147 168 1.89 2.10
Output Current(A)

Startup form 48V S
Yellow: Output Voltage, Red: Input Voltage Power Dissipation(W)

24.15

24.10

24.05 ; f

R 1o .« 2400 —e—Vin=40V DC [
E ——Vin=48V DC
—a—Vin=57V DC

23.95 T T T T T T T T T
0.00 0.21 0.42 0.63 0.84 1.05 1.26 1.47 1.68 1.89 2.10
Output Current(A)
Startup form57V .
Yellow: Output Voltage, Red: Input Voltage Regulation(V)
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POE input power module, MQ7804M

25
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1.0
1
——Vin=40Vdc
0.5 —=— Vin=48Vdc
Vin=57Vdc
0.0 T T T
45 55 65 75 85
Full load startup form PSE (Model:) Deratin
Red: Input Voltage, Yellow: Output Voltage, Blue: Input Current 9
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POE input power module, MQ7804M |

Recommended Hole Pattern
Dimensions are in inches (millimeters)

0.046[1.17] PLATED THROUGH HOLE
0.070[1.80] PAD SIZE BOTH SIDES

. 2.55 N
(64.77)
— ACON ANAOON
= N A A AT Y O
| © 0.10 — 5 1 KEEPOUT
~ . = o
(2.54) 5 & N
\ 4
0.15 J 1.55 R
RN < (39.37) g

Recommended Hole Pattern for "R” option
Dimensions are in inches (millimeters)

KEEP OUT
2.55
- (64.77) / >
0.10
I (2.54) ;
_ - 016
S X o (04)
\ /
0.15 0.10 1.55
3817 4 @saP [ (39.37) >
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POE input power module, MQ7804M |

Application Notes
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