N ANIONAL SERIES DESC 1l
he INTERNATIONAL SERIES is
supplies designed to operote
found worldwide.

G- high relicbility line of epen—frore power
from the wide ronge of AC power sources

This feature greatiy simplifies your inventory ond: service considerations
by dliowing the use of one stondord power supply regordiess of destination,

Additionolly, these models are designed to meet domestic ond

Europeon reguletory ogency requirements.

if you plon to distribute your products worldwide,
agency approvols con be
INTERNATIONAL SERIES.

obtaining necessary
greotly simplified by specifying POWER~ONE, INC.

CPOWEr-one

D.C. PORER SUPPUES

INTERNATIONAL SERIES
DC POWER SUPPLIES

DRAWING NO. 51281 REV. L

SPECIFICATIONS AND

APPLICATION DATA

l VOLTAGE /CURRENT RATING CHART

EEATURES

=~ VDE transformer construction Full roted to 50°C

S S = +.05% regulation. - Remote sense — most outputs
> ‘;‘ >1s ~ > = T.C. burned—in to MIL~8B3 Lev. B — UL recognized/CSA certified
z -4 B u?) wl|l*slol>]3 < u') % | & |- Chassis notched for AC input = OVP-on 5V outputs
MODEL L T R ITISIR D77 TS & |- 190/120/220/230-240 vac ~ 2 hour burn—in. period
SINGLE OUTPU 1 = Industry stondord size ~ Foldbock/current limit
THAS-1.5/0-Al |15 57| SPECIFICATIONS
HA15-0.9-A 0.9 or 0.9 B | AC INPUT: ©100/120/220/230-240 VACs +10%, —13% 47-63Hz
 HA24-0.5-A .9 or 0.5 B (Derate output current 10% for 50 Hz operation.)
HB2-3-A 3.0 = B See AC connection table under APPLICATION' NOTES
HBS5-3/0VP-A 3.0 B8 for jumper information. Fuse informoation is next
HB12-1.7-A 1.7 8 to outline end mounting drowings.
HB15-1.5-A 1.5 B IoCc ouTPUT: See Voltage/Current Rating Chart. Adjustment. range
zggg::_z;A 1.2 g +5% minimum. - (Voltage nonadjustable on HAD models.)
HC2-6-A 6.0 10 ¢ | UNE REGULATION: .+.05% for o 10X line chonge. (1% for HAD models.)
ngfz‘sgevi”‘ L C ]LOAD REGULATION:  +.05% for o 50% load change. (+1% for HAD models.)
HC15—-3~A 3.0 ¢ Jouteur riPPLE: 2V to 15V outputs:  5.0mV PK-PK maximum. ;
HC24-2.4-A 2.4 c 24V to 250V outputs: 3.0mV+.02%Vout Pk—Pk maximum.
HC28-2-A 20 ci (HAD models:  0.1%Vout. Pk—-Pk moximum.) |
ﬂgg::g;gw_ al'%%20 D | TRANSIENT RESPONSE: <50us for o 50 to 100% load change.
* - § SHORT CIRCUIT
-6.8— 6. 3
i 8 60 D | Ano overLoaD
HD24-4.8=A g 48 D PROTECTION: Automatic current limit/foldback.
HD28—4-A 140 0 |overvoLTAGE
:Eg—:g;aw A 18.0 E | PROTECTION: Built—in on all 5V outputs. Set ot 6.2VDC +0.4V.
- - 18.0 | E : Other outputs may use optional overvoltoge protection.
zg;g:;o_i-A 10.2 9.0 E REMOTE SENSING: Provided ‘on most models, oper- sense lead protection
' - built=in.
HE24~7.2=A 7.2 £ ;
HE28-6-A 6.0 £ [ STABILITY: +0.3% for 24 nour period after 1 hour warm=—up.
| HNS—9/0VP-A 9.0 N | TEMPERATURE RATING: 0°C to 50°C full-rated, deroted linearly to 40% at 70°C.
CA N H 12 CFM forced air cooling required to meet IEC 380/950
A 4.5 N : above BOZ of total rated output power.
::gg—g.SA—A 3.6 N} TEMPERATURE
= 3.0 N} COEFFICIENT: +.03%/°C maximum.
DUAL OUTPUTS
- EFFICIENCY: 2V to 5V outputs: 45%
HAA5~1.5/0VP-A 15 | 15| I AAL (4 ypical 12V and 15V outputs: 55%
HAA15-0.8-A 1 w
| HAA24-0.6—1 -0 T 0.8 04 0.4 or 1.0 or 0.8 2: 24V through 28V & 48V through 250V outputs: 60%
HAAS12-A 20 [os ,,“’Qi or 08 04 or 06 AA] VIBRATION: Per MIL-STD-810D,Method 514.3,Category 1,Procedure |.
:g:g"g-“": 0.4 0.4 8 { SHOCK: Per MIL-STD-B10D,Method 516.3,Procedure .
D 0.4 B8 Tol for 230VAC tion is +15% —10%
HBB5-3/0VP-A 3.0 - 88l Noto once tor 2 P on 1 - e
BB15-1.5—A 0T or 1.7 o 1.5 88 Note: specifications subject to change without notice.
B824-1.2-A I 0.9 1.2 | 88| WARRANTY
HBBSLZ—A _ 1. ) B8 POWER-ONE, INC. warrants each power supply of its manufocture
HCCS5—6/0vP-A ‘ 6.0 CCE that does not perform to published specificotions, as o result of
:ggizi:';‘\-;\ 34 T 3.0 8 3.4 or 3.0 CCl defective moterials or workmanship, for o period of two (2) full
HCCS512—A 6.0 P25 o%2s| 24 1.8 or 2.4 gg years from the date of original delivery.
HDD15-5-A 5.0 or ggi 5.0 or 5.0 E POWER-ONE, INC. assumes no liabilities for the consequential
TRIPLE_OUTPUTS damages of any kind through the use or misuse of its products
HTAA~16W=A 20104 or 0.4 0r'0.4 004 AA by the purchaser or others. No other obligations or liabilities
HBAA-40W-A 3.0 1.0 or ,ﬁ or 10 or 0:8 BAA| Ore expressed or implied.
HCAA-~60W=A 6.0 {1.0 or 0.4 or 1.0 or 1. D
HCBB—-75W-A 6.0 1.7 or 0.7 or 1.7 or 1.5 ces] PRODUCTS RETURNED FOR REPAIR
HDBB-105W-A 12.01.7 or 0.7 or 1.7 or 1 DBB| Please follow this procedure when returnin products for servicing:
8.0 1.7 or 0.2 or 1.7 or 1 131 e
AN L 7 or
s 1. Contoct Power—One's Customer Service Department for
+48V | +120V._T 180V | +200V +250V CASE| authorization to return products: ;
9.5 B POWER-ONE, INC. PHONE: (805) 987-8741
10 c 740 Calle Plono (B00) 678-9445
3.0 D Comarillo, CA 93012 FAX:  (BOS5) 388-0476
4.0 02 E USA TWX: 910-336-129
. a :
B200~-0.12~-A - .
EZSO—O.I—A‘ 212 T L2 0.1 g 2. A Returned Materiol Authorization (RMA) will be issu

¢ —12V(or ~15V) requires jumper on PCB for —5V.
T for +12V, refer to chassis silkscreen.
# for 1BOV, refer te chossis silkscreen.

Specifications subject to chonge without notice.

must‘ appear on all shipping documents. and contain

. Products must be returned freight pre—paid. L
Products returned freight collect or without an RMA
will be rejected and returned freight collect.




APPLICATION NOTES:

PAGE 2

REMOTE SENSE

Remote sense terminais may be used to compensate for oulput line
losses and provide for @ remote point of regulation. Figure 1 shows
the proper termination for o power supply with remote sensing.

POINT OF REGULATION

+ OUT
+ SENSE RL J_°°

~ SENSE T

- OUT

FIGURE 1

Load lines must be sized to prevent an excessive voltoge drop from the
output to the load. Since the point of regulation is at the load, the
power supply must compensate for line losses. Excessive load. line
losses may offect current limiting, AC line dropout point and OVP mor—
gin (if applicable).

Leads should be sized to drop no more than 0.5V - the less the better.
Use of a twisted pair or shielded pair for the sense lines is recom—
mended for noise immunity. in problem applications, the use of a small
AC decoupling capacitor (.1 to 10uF) across the sense terminals is
highly recommended. In some applications: there moy be a tendency for
the power supply to oscillote due to additional phase shift caused

by the series resistance and inductonce in the load leads. The

- addition of capacitor Co will reduce output impedonce and provide
stability. The recommended volue of Co is 100uF. per ompere of SOuf
per foot and con be the sum of the distributed decoupling capacitors
found in most systems, :

All Power—One supplies have open sense lead protection to protect the
load from an. overvoltage condition if the sense leads aore removed.
There is no need to strap. the sense terminals to the output termincls
in the local sense mode.

OVERVOLTAGE PROTECTION (OVP)

An overvoltage protection circuit, commonly refered to as a crowbar,

is used to prevent damage to voltoge sensitive loads such os TIL logic.
Trip point of the OVP is usually set at 115% ~ 135% of the output
voltoge. The OVP will short the output terminals upon sensing @ foult
condition. The primary fuse of the supply will blow if the supply is

not foldback current limited. Nuisance tripping of the OVP is o common
problem. Noise from input line spikes or lood noise can cause an OVP
to fire. The INTERNATIONAL SERIES has OVP noise filtering to prevent
nuisance tripping and reduce transformer interwinding: capacitance to
minimize input line susceptibility.

—M P

In_certain instances dual power supplies con exhibit o problem known as
common-—mode lotch up. This occurs when the positive supply comes up
first and forces o reverse bias condition on the negotive supply. The
negative supply latches up in o current limit condition. Power—One has
incorporated o unique onti-lotch circuit into every dual power supply in
the INTERNATIONAL SERIES which will minimize this problem.

EMI/RFI

These linear power supplies have inherently low conducted and radiated
noise levels. for most system applications they will meet the require—
ments of FCC Docket 20780 for Class A equipment ond VDE 0871 for
Class A equipment without additional noise filtering.

For spectal applications consult factory.

dec_‘uqte where non-—restricted air flow is
g in a confined area, moving air or con—

The INTERNATIONA

ALY power supplies were designed to meet or
exceed requirem o

g specificotions: IEC 380, IEC 435,
7, CEE 10 Part 2P, UL 1012,
Specificolly field terminal to
creepage to other. metal,
ic withstanding voltages

to output and 300 VDC |

GROUNDING

Grounding congiderations in designing o power distribution system ore
often overiocked but con have @' significant impact on overcll system
performance. A single point system ground should be employsd where
posgible to eliminate ground loops ond improve regulotion.

e Q¢

FIGURE 2

00 00

FIGURE 3

Figure 2 shows o simple but undesirable connection scheme. Regulation
at loads 2 and 3 becomes progressively worse due to voltage drops in
the finite wire resistance between loads. Figure 3 shows an improved
connection system in which regulation' is ‘maintained ‘ot all three loods
because wire losses are not cumulative.

AC INPUT CONSIDERATIONS

Almost oll power supplies use a capacitive input filter thot drows
current only at the peaks of the AC input voltage. The peck to RMS
ratio ¢on be very high, typically 3 to 1. When a supply is turned on,
the input copacitor has a very low impedance ond draws an initiolly
high ‘surge current until it charges to its nominal voltage. The input
surge current can be' as high os 20 times the rated input current ond
lasts for several cycles of the AC input.

AC CONNECTION AND FUSINGs

The five wire input to the INTERNATIONAL SERIES provides four voltage
ranges: 100/120/220/230-240+= +10%, —13% See chassis AC connection
table (Figure 4) for the jumpering requirements. For convenience the
jumper sequence from the Hi—Vol series is retained. Extended low line
tolerance provides additional drop out margin in areas where line
voltages are marginal. Inputs must be fused.

D ' | D

PRIMARY

FIGURE 4

AC INPUT, 47-63 HZ
100 |120 | 220 230/240
FOR USE AT | yvAC|{VAC|VAC| VAC
1&3 [1&3
JUMPER | g4 | 24| 23| 383
APPLY AC | 145 |4&) [1&5]  4&1

NOTE: This product is o Class 1 power supply ond requires the chossis
to be connected to eorth ground ot end opplication.

«NOTE: Use 700°C iron for soldering input connections..
Varnish octs as flux and is solder strippable.

#sNOTE: Toleronce for 230VAC operation is +15%, —10%.




OUTLINE AND MOUNTING DRAWINGS

FUSE AT: 0.5/0.25 AMPS FOR 100-120/220~-240 VAC
NTAA: 0.75/0.375 AMPS FOR 100-120/220-240 VAC
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