DP9900 SERIES

®
By SDaPo Power Over Ethernet PD Module
DESCRIPTION
® PD (Powered Device) Integrated Module (Isolation Type)
FEATURES
() Fully IEEE 802.3af compliant
° 12 watt output load
) IEEE Power class programmable (Green)
° 1500 Volt DC isolation (Input to Output)
° 5V, 12V ,24V DC output voltage models
o Compact package minimum PCB footprint
° Overload and short circuit protection
° Wide input voltage (36V to 57V DQ)
° Adjustable output voltage
® Support PoE applications in both of Fast / Gigabit Ethernet environments.
o Low output ripple and noise
o Low cost
° RoHS Compliant

APPLICATION AREAS

Security and alarm systems
Voice over IP phones
Access control systems

IP Cameras

Displays, Net Monitors
Public address systems
Wireless access points
Environmental control

Telemetry

Remote environmental monitoring
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1 Product Overview
1.1 DP9900 Product Selector

Part Number Nominal Output Voltage Output Power
70°C 85°C

DP9905M 5.0V 9 Watts 6 Watts
DP9912M 12.0V 12 Watts 9 Watts
DP9924M 24.0V 12 Watts 11 Watts
DP9905LP 5.0v 7 Watts 4.5 Watts
DP9912LP 12.0V 10 Watts 6 Watts
DP9905MTB 5.0V 9 Watts 6 Watts
DP9912MTB 12.0V 12 Watts 9 Watts
DP9924MTB 24.0V 12 Watts 11 Watts

Table 1: Ordering Information

VA1 ADJ
~ — DP9900/DP5300 e
/\ +VDC
Input = + VIN+ T T ® e— +\DC
e N
- VB1
7\ Signature DC:DC c1l+ c2| DC
Input IEED G & Control Converter 100uI;_10U|;_ Output
o | Y
VIN- ‘ ‘ ® e— -VDC
-VDC

Figure 1: Block Diagram
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1.2 Package Format and Pin Description

0 n N0
~0lC ©@5 *0l0 ®@®5
DP9900M DP9900LP
10® ®EY leE
vy (Top View) U (Top View)
Figure 2: DP9900M and DP9900LP Package Format
Pin # Name Description
1 +VbC DC Output. This pin provides the regulated output from
2 the DC/DC converter.
3 -VDC DC Return. This pin is the return path for the +VDC output.
AD) Output Adjust. The output voltage can be adjusted from is
nominal value, by connecting an external resistor from this pin
4 to either the +VDC pin or the -VDC pin.
5 VIN+ . - .
Direct Input +. This pin connects to the positive (+) output of
6 the input bridge rectifiers.
7 VIN- . o .
Direct Input -. This pin connects to the negative (-) output of
8 the input bridge rectifiers.

Table 2: DP9900M and DP9900LP Pin Description

4 5

— —

DP9900MTB DP9900MTB

)

gl -

(Top View) 3 2 (Bottom View) 1

Figure 3: DP9900MTB Package Format
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Pin # Name Description
1 +VDC

DC Output. This pin provides the regulated output from the
DC/DC converter.

2 -VDC DC Return. This pin is the return path for the +VDC output.
Output Adjust. The output voltage can be adjusted from is
ADJ : : : o
nominal value, by connecting an external resistor from this pin to
3 either the +VDC pin or the -VDC pin.
4 VIN+

Direct Input +. This pin connects to the positive (+) output of the

input bridge rectifiers.

> VIN- Direct Input -. This pin connects to the negative (-) output of the

input bridge rectifiers.

Table 3: DP9900MTB Pin Description

2 Functional Description

2.1 Typical Connections
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10/100Mbps POE APPLICATION
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TO PHY
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Figure 4: Typical Connection Diagram
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2.2 Output Voltage Adjustment

The DP9900 series has an ADJ pin, which allows the output voltage to be increased or decreased.
Figure 4 shows how the ADJ pin is connected.

+VDC +VDC
R
DP9900 ApJ DP9900 Apy
R
vbCH———— -vDC
Reducing the output Increasing the output
voltage from nominal voltage from nominal

Figure 5: Output Adjustment

Reducing the output voltage, connect R between ADJ and +VDC

Value of R DP9905 output DP9912 Output DP9924 Output
Open Circuit 5.00vV 12.07v 23.93V
0 Ohms 4.48V 10.0V 19.85Vv
100K 4.76V 11.15V 21.85Vv
470k 492V 11.76V 23.23V

Increasing the output voltage, connect R between ADJ and -VDC

Value of R DP9905 output DP9912 output DP9924 Output
Open Circuit 5.00V 12.07V 23.93Vv
0 Ohms 5.66V 12.75V 246V
100K 5.27Vv 12.34V 242V
470k 5.08V 12.16V 24.01Vv

Table 3: Output Adjustment Resistor (R) Value
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3 Electrical Characteristics

3.1Absolute Maximum Ratings

Parameter Symbol Min Max Units
1 | DC Supply Voltage Vce -0.3 60 Vv
2 | DC Supply Voltage Surge for 1ms VsurGe -0.6 80 \
3 | Storage Temperature Ts -40 +100 °C

3.2 Recommended Operating Conditions

Parameter Min Typ Max Units
1 Input Supply Voltage 36 48 o7 N
2 Under Voltage Lockout 30 36 v
Input Curren 350 400 mA
4 Operating Temperature -40 25 85 C
5 IEEE 802. 3af Class 0

3.3 DC Electrical Characteristics

DC Characteristic Variant Sym | Min Typ' | Max | Units
DP9924 23.5 24 24.5
DP9912 11.6 12 124
1 | Nominal Output Voltage +VDC \%
DP9905 4.75 5 5.25
DP9924 20
» , DP9912 40 mA
2 | Minimum Load lLoap
DP9905 100
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DC Characteristic Variant Sym | Min Typ' | Max | Units
DP9924M/MTB 0.5
DP9912M/MTB 1.0
3 | Output Current DP9912LP lout 0.8 A
(VIN = 48V) DP9905M/MTB 18
DP9905LP 14
DP9924 0.15
4 | Line Regulation DP9912 Vine 0.05 %
DP9905 0.05
DP9924 0.15
5 | Load Regulation - DP9912 Vioo 0.1 %
Min to Max (VIN = 48V)
DP9905 0.1
DP9924M 240
DP9924MTB 270
DP9912M 180
6 | Output Ripple and Noises@ M2 '°a®® DP991aMTE | Ve 180 Vo
DP9912LP 230
DP9905M 110
DP9905MTB 110
DP9905LP 220
DP9924M 87
DP9924MTB 87
DP9912M EEF 88
7 Peak Efficiency DP9912MTB 88 %
DP9912LP 87
DP9905M 86
DP9905MTB 87
DP9905LP 84
8 Short-Circuit Duration Tsc - sec
9 Isolation Voltage (I/O) - Impulse Test VISO 1500 | VPK

Note 1: Typical figures are at 25°C with a nominal 48V supply and are for design aid only. Not Guaranteed

Note 2: The module can emit an audible noise, if operated at less than the stated minimum l.oap and cause the PSE to fail its MPS.

Note 3:As the DP9900 has only 20 - 44 uf of MLCC, the output ripple is rather large. Increasing the output capacitance can help reduce the output ripple.
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During SMT. Note the following furnace temperature curve for reference:

1. Recommended Reflow Soldering Curve:

|
i

Cntical Zone

=

I ),

= ts
Preheal /
25°C

- t 25°C to peak -

Temperature —— >
=

Time ——>
TL=217TC
Tp=245+10C
ts=60-180s Ts max=200C Ts min=150C
tL=60-150s tp=20-40s T257C to peak=8min max

Ramp up rate=3C/s max
Ramp down rate=6"C/s max
*ROHS Compliant

*Solder wire SAC 305 Sn 96.5/Ag 3.0/Cu 0.5

2: Moisture Sensitive Level:

1. Level: 1
2. Floor Life: Unlimited
3. Storage Condition: =85°C/85% RH
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4 Package Dimensions

41 DP9900M
2.0 2.0 6.15 71
<> <> ’ X i y
13.35+/- 0.5
A
2 A ¢1 , 3.0 /? . s
L Tesy, 1S E[L
«» 277 2.54 o «1.27
13.57
21.19
(+/- 1.0)
—»{l« 0.64
e
A
1
14.00 11.38 DP9900M

Bottom View

}«L—H 2.54 pitch
L =

DP9900M
PCB FOOTPRINT | 4400

1.25% }«

i [T )+
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4.2 DP9900LP

DP9900 SERIES

Power Over Ethernet PD Module

20 «» 2.0 < 55} 72
8.00
A Al | #-05) 3.0 I A A AA
12 % | 1
| HE S
A © ¥ (+/-0.25) | 2.54 «1.27
13.57
) 21.2 i
(+~1.0)
1
DP9900LP
142 11 .38 Bottom View
1361
13.57 <> 2.54 pitch
@@ | 1
DP9900LP -
1381 PCB FOOTPRINT '
1
ROIO v
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4.3 DP9900MTB

DP9900 SERIES

Power Over Ethernet PD Module

J K
A
A
H G
- (FP < F»
| A | C |L
D
f A
E
, | [ 1T L |! v
R . Millimetres Inches
Dimension
A Nominal| Max |Nominal| Max
= A 21.21 22211 0.835 0.874
h B 13.92 14.92 0.548 0.587
C j@ C 13.40 13.90 0.528 0.547
D 1.20 1.32 0.047 0.052
E 1.70 1.85 0.067 0.073
F 1.87 2.13 0.074 0.084
B G 6.97 7.23 0.275 0.285
H 6.02 6.28 0.237 0.247
| 2.87 3.13 0.113 0.123
J 22.61 0.890
’ | @ K 15.32 ) 0.603
L 13.90 - 0.547
Keep Out Region — Must remain free of obstruction to ensure fit and function
< >
G |
I
i | N _l [ Dimension Millimetres Inches
| 1 A 3.81 0.150
B 1.83 0.072
i C 0.94 0.037
D 15.19 0.598
e (_g_) E 17.53 0.690
>
a F 1158 0.456
4 : | G 16.59 0.653
vd i = | | c
- - a 3.00 0.118
Vant 1 b 2.44 0.096
\N a I T . :
T T »L | T d 1.12 0.044
b ' e 5 44 0.214
D |
< N I f 0.81 0.032
a E N g 5.66 0.223
! h 7.87 0.310
A J’ i >8.00 >0.315
Keep out B
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Typical Characteristics : Vout=5V

Only DP9905M , and no additional capacitors .

[ S—
14k 500MSa/s Ops A

e e s g s P

1(ILevel)

Noise VIN=52V,lo=1.8A 20MHz Bandwidth
DP9905M Efficiency

@40V ©48V @57V

18

40V: 86.02
®48V:8576
®57V: 8509

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18
lo(A

Transient Response VIN=52V, 10=50%~100%~50% PoE Efficiency

Only DP9905LP , and no additional capacitors .

{ W

S 8ImV  B/ME-140.0mV | 500mA

= F

B EE(E:5.163V
s

4ms

Full load start up from PSE Noise VIN=52V,lo=1.8A 20MHz Bandwidth
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10mA dm B/ME:-260.9mV | 200mA
= F

s -10.1ms

Transient Response VIN=52V, 10=50%~100%~50%

Only DP9905MTB , and no additional capacitors .

/ME:-80.68mV

4d4mV  BME-260.0mV | 200mA
= F

Transient Response VIN=52V, 10=50%~100%~50%

www.sdapo.net
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DP9905LP Efficiency

®40V ©48V @57V

Io(A)

PoE Efficiency

35k  500MSa/s

i Bl i i i T P P P

BNV

=il A \ A SAME:3854mV  S/ME-70.00mV | 500mA

300
mv

Noise VIN=52V,lo=1.8A 20MHz Bandwidth

DP9905MTB Efficiency

®40V ©48V @57V

Io(A)

PoE Efficiency
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Typical Characteristics : Vout=12V

Only DP9912M , and no additional capacitors .

P —

14k 500MSa/s Ops

S NI ™ e S N e N

300
mV

200
L

iR/N/KfoKMWMﬂVWVdVAW

Noise VIN=52V,lo=1A 20MHz Bandwidth
A DP9912M Efficiency

[ —

@40V ©48V @57V

lo(A

Transient Response VIN=52V, 10=50%~100%~50% PoE Efficiency

Only DP9912LP , and no additional capacitors .

350k 125kSa/s

‘fﬁ\l{f\\(\\\*/ AATAYAYAYAYAYAAY

40mV  BME-1320mV | 500mA
= F

“

R/ |ME:-200.0mV

Full load start up from PSE Noise VIN=52V,lo=1A 20MHz Bandwidth
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DP9912LP Efficiency

@40V ©48V @57V

B/ME-343.5mV | 200mA
= F

lo(A

Transient Response VIN=52V, 10=50%~100%~50% PoE Efficiency

Only DP9912MTB , and no additional capacitors .

14k  500MSa/s

FD
0

AN

-100
m

o]

/ME:-300.0mV

209 5:1.076A # A 30mV  B/ME-100.0mV | 500mA
= F

:162.0mV
1045

300
mv

Noise VIN=52V,lo=1A 20MHz Bandwidth

DP9912MTB Efficiency

@40V ©48V @57V

®48V: 88:
®57V:88.05

\g 78
E; 76
74
5/JME:-426.2mV | 200mA m
e, B 68

e 0.1 02 3 04 05 06 07 08 0. 1

lo(A)
Transient Response VIN=52V, 10=50%~100%~50% PoE Efficiency
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Typical Characteristics : Vout=24V

Only DP9924M , and no additional capacitors .

L

/ME:-300.0mV

omV  EME-960.0mV | 200mA
= F

Transient Response VIN=52V, 10=50%~100%~50%

Only DP9924MTB , and no additional capacitors .

©

43v /ME:-300.0mV

Full load start up from PSE
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NAVAVAVAVAVAVAVAVS

{5:93.40mV  B/ME-140.0mV | 500mA
= F

Noise VIN=52V,lo=0.5A 20MHz Bandwidth
DP9924M Efficiency

@40V ©48V @57V

. P ——

Efficiency (%)

03 04 05
lo(A

PoE Efficiency

Noise VIN=52V,lo=0.5A 20MHz Bandwidth
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Micsig 35M  500MSa/s 005 AXG@ ..
ag 3 DP9924MTB Efficiency

@40V ©48V @57V

(]
40V: 87.65

®48V: 87.946

}F, 83 ®57V:87.94
g 82
E; 81
80

:462.4mV  E2JME:-970.0mV 200mA
76
1 3 04 05
lo(A)
Transient Response VIN=52V, 10=50%~100%~50% PoE Efficiency
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