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MQ7836
Isolated 36V ~ 72V input, single output 75W DC-DC Converter

FEATURES

»  Wide operating voltage: 36~72V

» Single output:

® G5V/15A

® 9V/8.5A

® 12V/6.5A

® 24V/3A

® 28V/3A

Output power up to 75W

High Efficiency 93%(48Vin, 12V Full load)
Synchronous Rectifiers Technology
Spectrum spreading technology for EMI friendly
Over-current / Short-circuit protection

Input under-voltage Protection

Monotonic start-up

Minimal space on PCB:

® 50.8mm x 25.4mm x 17mm or

® 20inx1.0inx0.67in

Wide Operating Temperature: -40°C~+85C
RoHS Compliant available

APPLICATIONS

» Telecommunication
» Data communication
> Distribute Power Architecture
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Description

Y V

The MQ7836 Power Modules are isolated single dc-dc converter that operate over a wide input voltage range
of 36Vdc to72Vdc and provide a precisely (1%) regulated dc output in 1"*2" size. Such a module is suitable to
application with 48V application. The modules of 12V output have a maximum output power 75W with typical
efficiency to 93% at full load.
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|MQ7836
Performance Specifications (at TA=+25°C)

Model Input V,y Range Output : Efficiency
W) Pout Voi(V) _ Regulation (%0)
W) Line (%) Load (%)

MQ7836T050 5V 92
MQ7836T090 9V 93
MQ7836T120 36~72 75 12v 1 1 93
MQ7836T240 24V 92
MQ7836T280 28V 92
MQ7836ET050 5V 92
MQ7836ET090 oV 93
MQ7836ET120 36~72 75 12V 1 1 93
MQ7836ET240 24V 92
MQ7836ET280 28V 92

Mechanical Outline Diagram

Unit: inches
Tolerances: x.x £ 0.5 mm (0.02 in.), x.xx £ 0.25 mm (0.010 in.), unless otherwise noted.

PIN Description
I | 0.016|
—a ] 1 Vin-
7Q-[oss —
. — e 2 Vin+
0.675—{6703 D[]z() =
° MR i 3 | Vo+
0325 1000 = | 4 | Vo-
o200 - D =] 5 R/S: Remote
e 8.%87 [ (:‘:_ Sense
' |
g 2 5 6* | Trim
R/C: Remote
7*
Control

*Note: Available for MQ7836E

Ordering Information

MQ7836ET050 Output Voltage:

MQ7836: Basic-type 828 ggx
MQ7836E: Feature-Type | 120. 12y
T: Through Hole 240: 24V

280: 28V
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MQ7836 |

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 Tableis not implied.

Parameter Symbol Min Max Unit

Input Voltage Vin -0.3 80 \%
Storage Temperature Tste -40 125 °C
MQ7836-050 Electrical Specifications: (Ta=+25°C)

Parameter Condition Symbol Min Typ Max Unit
Input Voltage Range Vin 36 72 \%
Operating range VinLoip 36 72 \Y
Output Current lo 0 15 A
Output  Voltage  Set | 15594 |oad AVo 2 +2 %
point
T t
Rzrgl?lgiﬁ)rl: e Ta=TamnTO Tamax - 0.4 %Vo.ser
Overcurrent Protection 12 15 A
Ou_tput Ripple and | 10=6A, 0~2_OMHZ, refer to corresponding 60 100 mVpp
Noise Voltage character figure
Line Regulation See each output’s corresponding character 0.5 1 %
Load Regulation figure 0.5 1 %
Transient Response Load step from 50%~100%~50% lo.max 250 300 mVpp

P Co=1000uF Al-cap 1 15 mS

General Specifications

Parameter Condition Symbol Min Typ Max Unit
Under Voltage Lockout | Rising 30 Y
Trip Level Falling 29
Start-up Delay 50 300 mS
Start-up Time 15A resistive load, no external output 50 100 ms

capacitors
Switching Frequency Fo 250 kHz
Operating Temperature | Natural convection -40 85 °C
L 3 Axes, 5 Min Each 10~55Hz, 0.35mm, 5g
Vibration - — - -
3 Axes, 6 Times Each Peak Deviation 300g, Settling Time 6mS

MTBF 500,000 Hour
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|MQ7836
Typical Characteristics — 5V output
General conditions:
Input filter: 68uF/100V Electrolytic Capacitors
Output filter: 220uF/6.3V Electrolytic Capacitors
Maximum capacitive load: Resistive full load with 10000uF Electrolytic CAP

Noise Vin=36V, 5~20MHz Bandwidth . Transient Response, Vin=36V 10=100%~50%-100%

Transient Response, Vin=48V lo= 100%~0%~100%

Noise Vin=48V, 5~20MHz Bandwidth

Noise V=72V, 5~20MHz Bandwith Transient Response, Vin=72V lo= 100%~50%~100%
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Short-Circuit Output, Vin=36V ] Power Up, Vin=36V

1,00 M5

Short-Circuit Output, Vin:48 '. ] Power Up, Vin=48V

mm 1,00 M

Short-Circuit Output, Vin:72 ] Power Up, Vin=72V

Union Microsystems, Shanghai
Tel: +86 21 5109 5021

5
Fax: +86 21 5106 2878
sales@union-pwr.com >
WWW. Union-pwr.com nl On



|MQ7836

Power Down, Vin=36V - . . Power Down, Vin=48V

95
90 A
fh IR 85
o f ] 80 —e—Vin=36 DCV | |
3 —e—Vin=48V DC
5 —+—Vin=72V DC
| 75 . . . . . : : :

Timebase .00 4

150 3.00 450 6.00 7.50 9.00 10.50 12.00 13.50 15.00
Output Current(A)

Power Down, Vin=72V Efficiency (%)
84 | 5.000
—e—Vin=36V DC /’ 4.990 +—Vin=36V DC ||
7.2 | —+—Vin=48V DC 4.980 —e—Vin=48v DC | |
—o—Vin=72V DC / / 4570 —a—Vin=72V DC

: /,//// % 4.960 .

3.6 -//.;'/ / jziz %

2.4 “\‘——/.;/// 4.930
"

1 4.920
1.2 4.910
0.0 4.900 r T r T T T T T T
0.00 1.50 3.00 4.50 6.00 7.50 9.00 10.50 12.00 13.50 15.00 0.00 1.50 3.00 4.50 6.00 7.50 9.00 10.5012.0013.5015.00
Output Current(A) Output Current(A)
Power Dissipation(w) Regulation(V)
Derating
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| MQ7836 |

Typical Characteristics — 9V output
General conditions:

Input filter: 47uF/100V Electrolytic Capacitor
Output filter: N/A

Noise Viy=36V, 5~20MHz Bandwih Transient Response, Vin=36V lo= 100%~O%~100%

Noise Viy=48V, 5~20MHz Bandwith - Transient Response, Vin=48V lo= 100%~50%~100%

? | L

Noise V=72V, 5~20MHz Bandwidth . Transient Response, Vin=72V 10=100%~50%~100%

Union Microsystems, Shanghai
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|MQ7836

Short-Circuit Output, Vin=36V Power Up, Vin=36V

Short-Circuit Output, Vinz4gv Power Up, Vin=48V

Short-Circuit Output, Vin=r2v Power Up, Vin=72V
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Power Down, Vin=36V

Power Down, Vin=72V

7.0
5.0 ///
N //:/
3.0
0\'/.;_/
2.0 ——
10 —e—Vin=36V DC ||
' ——Vin=48V DC
—o—Vin=72V DC
0.0 T r T T T T T T T

0.00 0.85 1.70 255 3.40 4.25 510 595 6.80 7.65 8.50

Output Current(A)
Power Dissipation(w)

Derating

95

Power Down, Vin=48V

90

85

——Vin=36 DCV

80

——Vin=48V DC
—+—Vin=72V DC

75

0.85

9.050
9.040
9.030
9.020
9.010
9.000
8.990
8.980
8.970
8.960
8.950

1.70 255 340 425 510 595 6.80 7.65 8.50
Output Current(A)
Efficiency (%)

Tt

——

—e—Vin=36V DC | |
—e—Vin=48V DC |
—~—Vin=72V DC

0.00 0.85 1.70_2.55 3.40 4.25 RlO 595 6.80 7.65 8.50
Output Current(A)

Regulation(V)
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|MQ7836
Typical Characteristics — 12V output
General conditions:
Input filter: 47uF/100V Electrolytic Capacitor
Output filter: 1210-104/50V Ceramic Capacitor

Noise ViN=36V, 5~20MHz Bandwidth Transient Response, Vin=36V 10=100%~50%~100%

Noise Vin=48V, 5~20MHz BandW|dth - Transient Response Vin=48V lo= 100%~ 0%~10%

Noise V=72V, 5-20MHz Bandwidth Transient Response, Vin=72V lo= 100%50%~100% B
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Short-Circuit Output, Vin=36V Power Up, Vin=36V

Short-Circuit Output, Vin=48 J Power Up, Vin=48V

Short-Circuit Output, Vin=72 } - Power Up, Vin=72V
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50 0 rresddiv | Nommal 710V
S00MS  10MSalEdce  Neaativel

Power Down, Vin=36V
i i
L

5.00 Vidiv] 50.0 ms/diviNorma 7.
-15.00 V ofs 500MS 10 MS/s|Edge  Positivel

Power Down, Vin=72V

6.0 A

.

e -
3 —e—Vin=36V DC
20 —e—Vin=48V DC
—o—Vin=72V DC

1.0 —

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00

Output Current(A)
Power Dissipation(w)

Derating

90

85

nvi

70 //

——Vin=36V DC

65

——\Vin=48V DC
——Vin=72V DC

05 10 15 20 25 3.0 35 40 45 50 55 6.0

12.080
12.070
12.060
12.050
12.040
12.030
12.020
12.010
12.000
11.990
11.980
11.970
11.960
11.950

Output Current(A)
Efficiency (%)

——Vin=36V DC
——Vin=48V DC
—o—Vin=72V DC

0.000.501.001.502.002.503.003.504.004.505.005.506.00
Output Current(A)
Regulation(V)
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| MQ7836 |
Typical Characteristics — 28V output
General conditions:
Input filter: 47uF/100V Electrolytic Capacitor
Output filter: 100uF/100V Electrolytic Capacitor

Maximum capacitive load: Full resistive load with 4700uF Electrolytic CAP
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Measare Pt P2 phpkiT) PAnms(C) P4 phpik(C4) PA man((33) P Measare Pt P2 phpkiC2) PAnms{l) P4 phpik(C4) PA ma((C3) P
wvalue 63my 1.3 mv 13V 30 valug 405V S90mv 40V 1.94Y
v v v v
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Measure Pt P2 phphiCT) F; sty Pd phpik(C4) PS maf3) PR Measure PI‘ P2 phphiCT) PAnnsiG Pd phpik(4) P& man(7) PR
value 83mv 17.0my 27V 40 mv value 145V 422mv a9V 1.74V
status v v v status v v v v
50.0 : T, et 1.00 M3
Noise Viy=48V, 5~20MHz Bandwidth Transient Response, Vin=48V 10=100%~50%~100%

(PL
|
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|
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|
|
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Measare Pt P2 phpki2) PAnms{l) P4 phpik(C4) PA man((33) P Measare Pt P2 phpkiT) PAnms{l) P4 phpik(C4) PA mia((C3) P
value 113V 2610 mv v BImv value arav 447 mv 40V 187V
status v v v v status v v v v

Transient Response, Vin=72V 10=100%-~

Noise Vin=72V, 5~20MHz Bandwidth 50%~100%
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Measure Pl P2 phpk(C2) P3mms{ty) P4 phpk(C4) P& maniC3) PB Measure P1 P2 phpk(C2) P3mms{ty) P4 phpk(C4) P& maniC3) PB

value GE4 MY 123mv 40V ST2my value nav 1980V v 0oV

status v v v v v v

i
PAnms(l)

Measare Pt P2 pkph(C:2) P phpik(C4) PA man((33) P Measare Pt
value THmY 135 mv 40V E72mv value
status v v v v status

~
~
L =]

i
PAnms{C)

Measare Pt P2 pkph(C:2) P phpik(C4) PA mian((C3) P Measare Pt
value 996 v 2 my 40V 97 mv value

status v v v v

Short-Circuit Output, Vin=72V

Power Up, Vin=36V
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P2 pkphiC:2) PAnms{l) P4 phpik(C4) PA ma((C3) P
M2y 19.09¥ v 00V
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Power Up, Vin=48V
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Power Up, Vin=72V
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Measure Pt P2 phphiC:7) PAnnsiC) Pd phyik(C4) PS maf3) PR Measure Pt P2 phphiC:7) PAnnsiG Pd phyik(C4) P& man(7) PR
value nav 1968V Jasv o0V value nav 1961V 490V o0V
status v v v status v v v

Power Down, Vin=36V Power Down, Vin=48V

% 1

|

|

|

|

|

|

|

: 85

| ///
: 80 Vin=36V DC
|

|

|

|

|

|

) // ——Vin=48V DC
75 // +—Vin=72V DC

70

ulmm Pt P2 pkph2) F ms(tT) P4 phgk(C4) PA ma((C3) P //

wvalue M2y 1952v T44V 00V 65

status v w v v T T T T T T T T

0.27 054 081 1.08 135 162 189 216 243 270

Output Current(A)
Power Down, Vin=72V Efficiency (%)

9.0 | 27.950
8.0 ——Vin=36V DC / 27.940
——Vin=48V DC
70 | ——Vin=72V DC

27.930

/ / 27.920
6.0

= o T
1 27.890

4.0 R ——

30 27.880
27.870
2.0 in=
27 860 ——Vin=36V DC ||
1.0 ——Vin=48V DC
. 27.850 ; [
—2—Vin=72V DC
0.0 T T T T T T T T T 27.840 T T r T T T T T T
0.00 0.27 0.54 0.81 1.08 1.35 1.62 1.89 2.16 2.43 2.70 0.00 0.27 0.56 0.81 1(.308 1.35 1.62 1.89 2.16 2.43 2.70
utput Current(A
Output Current(A) P (A)
Power Dissipation(w) Regulation(V)
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3.00
[
2.50
2.00
1.50
I

1.00

——Vin=36Vdc

—a—\Vin=48Vdc |
0.50 Vin=72V

Convection: 0.2-0.3m/s
0.00
45 55 65 75 80
Ambient Temperature (C)

Derating
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Recommended Hole Pattern

Unit: inches (millimeters)
Tolerances: x.x+ 0.02 in. (0.5 mm), x.xxx £0.010 in. (0.25 mm), unless otherwise noted.

2.0(50.8) >}

A

0.875
70 (22.225)

0.650
(16.510)

(17(.)ii7ss) 03 2(

U

~ 0.350
10 (8.890)

0.325
(8.255)

0.200
(5.080)

0.075
(1.905)
0.000 —

« 1 .0(25.4)—ﬁ

Of\f\
> & X

0.047(1.2) PLATED THROUGH HOLE
0.100(2.54) PAD SIZE BOTH SIDES

1.900

0.000 —
0.100
(2.54)

(48.260)

Component side footprint

Union Microsystems, Shanghai
Tel: +86 21 5109 5021

17
Fax: +86 21 5106 2878
sales@union-pwr.com '
WWW. Union-pwr.com n 1 0 n



|MQ7836

Application Notes
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