Murata Power Solutions HHS04

Discontinued

High-Efficiency 200W Half Brick DC/DC Converter

SELECTION GUIDE

Order Code Input Voltage Output Voltage (?lzjrtr%l;tt gg\t,\?:rt Efficiency
V (nom.) v A W (MAX.) % (TYP)
HHS04-520-0B 48 52.5 3.81 200 92.0%
Parameter Conditions MIN. TYP. MAX. | Units
Input Voltage 36 48 75
Turn-on 32 36
Under Voltage Lockout Turn-off %0 34 v
FEATURES Turn-on 75 79
- Turn-off 76 80
52.5V 200W Half-Brick DC/DC Converter Reflected Ripple 12pH Source Inductance 7.5 mA p-p
High-Efficiency 92% at Full Load Inrush Transient 2 A’s
22501de solaton
Remote-Sense Parameter Conditions MIN. TYP. MAX. Units
Remote on/off Voltage set point 51.30 52.50 53.88 Vdc
Risetime 10% to 90% 5 30 mSec
Trim Capability Turn-on delay Enable <2V to Vour>10% 100 | mSec
Industry Standard Pin-out Line regulation =01% | -
- Load regulation +0.22%
0.42” (10.67mm) Height Total regulation’ 50.93 54.08
Output trim® -2.5 +0.5 Ve
DESCRIPTION Remote-sense® 0.5
The HHS04-520 is an industry standard foot- Transient response 50% to 75% of lomax 1A/us +3% Vo
print half-brick DC/DC converter that complies 50% to 25% of lomax 1A/us +3%
with IEEE802.3af standard for Power over LAN Over-voltage (latching) 58 65 Ve
applications, which requires basic isolation of Over-current (self recovery) 4.5 6.5 Ao
2250Vdc and stringent start-up characteristics <500kHz 150
and low-noise operation. It delivers 200W of Output ripple & noise? 500kHz to 1MHz 50 mV p-p
isolated 52.5V at 92% efficiency over voltage >1MHz 30
input range of 36V to 75V. Standard features External capacitance® 200 1000 | wF
are remote on/off, remote sense, trim capability,
over-voltage, over-current and over-temperature
protection. The HHS04-520 can operate in parallel The enable signal is logic low, referenced to Vi(-). The pin should be tied to Vi(-) if it is not used. (Isink = TmA MAX.,
for additional power with external circuitry. The Voff =15V MAX).
HHS04-520 measures 2.40”(L) x 2.28”(W) x
0.43”(H) and has an operating temperature range
of —=40°C to +100°C. Parameter Conditions MIN. TYP. MAX. Units
Operating* Measured on baseplate -40 100 o0
Storage -55 125
Parameter Conditions MIN. TYP. MAX. Units
Over-temperature® (Self-recovery) Temperature at sensor 109 115 121 °C

www.murata-ps.com/support

1. Includes line & load regulation/thermal & aging effects on regulation.

2. 10yF low ESR electrolytic + 1uF ceramic de-coupling capacitor at measurement point.

3. At least minimum external capacitance required.

4. Baseplate operating temperature measured at indicated Temperature Measurement Location with 200LFM airflow over entire
converter.

5. Over-Temperature Protection sensor trip range. Sensor is located on inner surface of FR4 PC Board to protect components on entire
converter.

6. Remote Sense and Output Trim are not additive.
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Murata Power Solutions HHS04
High-Efficiency 200W Half Brick DG/DC Converter

ISOLATION CHARACTERISTICS
Conditions MIN. TYP. MAX. Units
2250 Vdc

Parameter

Input-Output

Input-case/Output-case 1125

Isolation capacitance 1500 4500 pF
10 MQ

Isolation resistance
Basic

Insulation class, Certified to C-CSA-US, 60950
EFFICIENCY CURVES
——36 8V Efficiency ——75VEfficiency

EVT5 - Efficiency v.s. lout (Cout = 240uF) ficiency
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Output Current (Adc)

OUTPUT VOLTAGE ADJUSTMENT

TRIM UP

TRIM DOWN

Vour

ViN o— o Vour Vin o—
Rup

TRIM
HHS04 TRIM

HHS04

Roown
F—————o-Vour

-Vour

When the output voltage is trimmed up, output current must be derated so that the maximum output power (shown in the selection table) is not exceeded.

Vo-(100+A%) _ 100+2-A%

i .- 100 _ ; o
Rtrim_down: = A% Q(m) Rtrim_up: = 1925 7% % Q)

CDC_HHS04.2 Page 2 of 6

www.murata-ps.com/support



JParks
header

JParks
footer


- Murata Power Solutions HHS04

High-Efficiency 200W Half Brick DC/DC Converter

THERMAL DERATING GRAPHS

HHS04-520 Airflow Derating Characteristics (100°C Baseplate)
Input-to-output Airflow / with Pin-Holder / without Heatsink —+—300LAM__—+—400LAM
210
200

o
190 ——

180

N

150
140

10 S

Output Power (W)

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Temperature (°C)

HHS04-520 Airflow Derating Characteristics (110°C Baseplate) e 100LIM  —=—200LFM

Input-to-output Airflow / with Pin-Holder / without Heatsink
210
200
190
180
170
160
150

Output Power (W)
g8

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 9%
Temperature (°C)

HHS04-520 Airflow Derating Characteristics (100°C Baseplate) ——100LFM 200 LFM
Input-to-output Airflow / with Pin-Holder / with Heatsink —+—300LFM ——400 LFM
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Output Power (W)

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Temperature (°C)

Heatsink used is 2.28” L x 2.4” W x 0.7” H, non-anodized, mounted to baseplate, where noted above.
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Murata Power Solutions HHS04

High-Efficiency 200W Half Brick DC/DC Converter

INPUT REFLECTED RIPPLE
Vin Iy N 2 lour=0.38A lour=3.8A
T1 T2 T1 T2
48V power supply 220,F 330
ESR<0.1 dhmsT ESR<0.7 Ohms T DC (mA pk-pk) (mA pk-pk) (mA pk-pk) (mA pk-pk)
\py __AL100kHz atooktz | (mA rms) (mA rms) (mA rms) (mA rms)
Input Filter 1.62 65.2 213 87.6
V input
T1: d bet the 48V ly and the filt o 0.348 228 0.67 24
:measure etween the . power supp.yan e filter. o 0922 532 146 664
T2: measured between the filter and the unit under test. p 0.413 15.48 0.458 19.9
Cour=2004F o ot 0.84 306 1.01 34
P 0.404 8.81 0.51 10.6
T2:Vn=48V lour:3.8A  20mA/div T1:Vn=48V lour:3.8A 1mA/div
B N e s e g ]
T} T}
y
- f Ch2 Pk-Pk 1 ch2 pk-pk
/‘» 34.2mv 14.6my
Ch2 RMS : : : : : : . Ch2 RMS
9.77mV - ; : g : : : 4.38my
Ch2 Freq R P s e Ch2 Freq
670.0kHz : ; : : : : : 2.108MHz
T R R WA T S TR T R AT
UEE20% | HEe20% |
START-UP
Vin=48V  lour=1.0A Cour=240pF Vin=48V  lour=1.0A Cour=1020pF
CH.1Vour  CH.2 Enable On/Off CH.1 Vour CIL-LZ Enable On/Off
| | — ] | it = ey Eaadin
e s sony e : a: a0y
A: 5.60ms % 5 ¥ Al 5.80ms
@: 5.41ms @ 5.61ms
FR o

B

[ e e e

W 10.0V Ach2[ 200V AM[10.0ms| AI Ch2 v 1.64V

El 100V Wch2[ 2.00V AM10.0ms Al Ch2 % 164V
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Murata Power Solutions

HHS04

High-Efficiency 200W Half Brick DC/DC Converter

OUTPUT RIPPLE

Vin=36V

Vin=48V

lour=3.81A Cour=240pF

™8 e

S 10.0mv<:

M2.00us Al Chi £ 10.0mV

lour=0.81A Cour=240pF

i e
; 0

FER I e
WWWWWWW

EEEl 10.0mVan M2.00ps Al Chi £ 10.0mV

Cchl Pk—Pk
1 34.amv

Ch1RMS
7.54mv

Ch1 cRMS
4.33mv
Low signal
amplitude

1 chi Pk-pk

33.6mvV

Ch1RMS
£.13mv

Ch1 cRMS
—=
Mo period
found

Vn=75V  lour=3.81A Cour=240pF

M2.00us A Chi F 10.0mV

lour=3.81A Cour=240pF

IChi]l iﬂ.orn\jfe
Vin=48V

WﬁVWWWL """

]
(—"’ :
E;M
f:::
5::"

S 10.0mven M2.00us A Chi £ 10.0mV

1 chi pk-pk

1 cnipk-pk

B7.6mV

Ch1 RMS
16.8mV

Ch1cRMS
18.2mV

33.4mv

Ch1 RMS
& 10my

Ch1 cRMS
. 1Tmy

OUTPUT TRANSIENT RESPONSE

Vin=48V
CH.1 Vour

Vin=48V
CH.1 Vour

lour=0A-1A Cour=240yF
CH.2 lour (1A/10mV)
- B L &M

[ S00mV %ACh2] 10.0mVQRM20.0ms| Al Ch2 \ 3.20mV

lour=2A-3A Cour=240pF
CH.2 lour (1A/10mV)

[ 200mV “NCh2] 10.0mVRAM20.0ms| A[ Ch2 \ 13.4mV

Ch1 Max
560mv

Chl Min
—B70mV

Ch1 Max
368mV

Chl Min
-332mvV

Vin=48V  lour=1A-2A Cour=240pF
CH.1Vour  CH.2 lour (1A/10mV)

I

[EEE 200mV ARCh2] 10.0mVCRIM[20.0ms AI Ch2 " 7.60mvy|

Vin=48V  lour=3A-4A Cour=240pF
CH.1Vour  CH.2 lour (1A/10mV)
) ‘ Y

&

FZ\ i g e ey S R

E] 200mV wACh2] 10.0mVOAM[20.0ms AI Ch2 % 18.0mV|

Chi Max
IF2mv

ch1 min
—360my

Chi max
ITEmMV

ch1 Min
—368mVy
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Murata Power Solutions

HHS04

High-Efficiency 200W Half Brick DC/DC Converter

PACKAGE SPECIFICATIONS

0.43 (10.9) MAX (4X)

Bottom View

0.145 (3.68) (9X)

0.20 (5.1)

0.

50

(12.7)

0.40
(10.16)

MECHANICAL DIMENSIONS PIN CONNECTIONS
Top View 2.28 (57.9)
Pin Diameter Function
1 0.040 (1.016) -Vin
o x © 2 0.040 (1.016) CASE
3* 0.040 (1.016) ON/OFF
4 0.040 (1.016) +Vin
2.40 (61.0) 5 0.080 (2.032) +Vour
6 0.040 (1.016) +SENSE
7 0.040 (1.016) TRIM
* 8 0.040 (1.016) -SENSE
o o 9 0.080 (2.032) Nowr
Side View * Temperature measurement location * See General Characteristics

Dimensions: 2.28 (57.9) L x 2.4 (61.0) W x 0.42 (10.6) H

All dimensions in inches (mm).
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CASE | 3+

+Vin | 5

0.70
(17.78)
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(10.16)
-Vour
s | -SENSE T
7 1.0
TRIM (25.40) 1.40
: | +SENSE ¢ (35.56)
| +Vour
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