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FEATURES

@ LOW COST

® SINGLE-IN-LINE PACKAGE (SIP)

® INTERNAL INPUT AND OUTPUT
FILTERING

® NON-CONDUCTIVE CASE

DESCRIPTION

Thc HPR1XX Series uses advanccd cucult design and
packaging technology to deliver superior reliability
and performance. A .170kHz push-pull oscillator is

problems are reduced when using the HPR1XX Series
with high frequency isolation amplifiers. '

Reduced parts count and high efficiency add to the
reliability of the HPR1XX Series. The high efficiency
of the HPR1XX Series means less internal power
dissipation, as low as 190mW, With reduced heat
dissipation the HPR1XX Series can operate at higher
temperatures with no degradation. In addition, the

ABSOLUTE MAXIMUM RATINGS(
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used in the input stage. Beat-frequency oscillation

HPR1 XX SERIES
0.75 WATTS
UNREGULATED

DC/DC CONVERTERS

MINIATURE SIP DIP AND SMD PACKAGES

® HIGH OUTPUT POWER DENSITY: 10
WATTS/INCH® =

@ EXTENDED TEMPERATURE RANGE:-
25°C to +85°C ‘_ |
@ HIGH EFFICIENCY: to 80%

i

~ high efficiency of the HPR1XX Series means the

series is able to offer greater than 10 W/inch® of output
power density. Operation down to no load will not

" impact the reliability of the series, although a 1mA

minimum load is needed to realize published spec1f1-
cations. '

The HPR1XX Series pfovideS'the user low cost with-

. out sacrificing reliability. The use of surface mounted

devices and advanced: manufacturing technologies
make it possible to offer prermum performance and:
low cost. .

Internal Power Dissipation ‘ 450mw
Short Circuit Duration... " Momentary
Lead Temperature (soldering, 10 seconds max).........cceeeeinincieccns +300°C *

* NOTE: Refer to Reflow Profile for SMD Models. ’ . : .

ORDERING INFORMATION

Device Family —
HPR Indicates DC/DC Converter
Model Number
Selected from Table of Elactrical Characteristics
Package Option
There is "no" package designator for the SIP.package
V = DIP Package .
W = SMD Package
Screening Option

I 900050 0000429 975 MW
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ELECTRICAL SPECIFICATIONS |

Specifications typical at T, = +25°C, nominal input voltage, rated output current unless otherwise specified.

NOMINAL RATED RATED INPUT CURRENT REFLECTED
INPUT OUTPUT OUTPUT - RIPPLE ‘
'VOLTAGE VOLTAGE CURRENT MIN LOAD  RATED LOAD CURRENT EFFICIENCY
MODEL (vDC) (vDC) (mA) (mA) (mA) (mAp-p) (%)
HPR100 5 5 150 20 216 10 69
HPR101 5 12 62 20 200 5 73
HPR102 5 15 50 20 199 5 75
HPR103 .5 +5 +75 20 208 5 70
HPR104 5 +12 +30 20 192 5 78
HPR105 5 +15 +25 20 180 5 79
HPR106 12 [ . 150 10 90 5 69
HPR107 12 12 . 62 10 81 5 77
HPR108 12 15 50 10 78 5 80
HPR109 12 5 . . +75 10 87 5 72
HPR110 12 +12 - x30 10 78 5 80
HPR111 12 *15 125 10 78 5 80
HPR112 - 15 5 - 150 8 72 5 69
HPR113 15 12 62 8 67 5 75
HPR114 15 « 15 50 8. 63 5 80
HPR115 15 +5 +75 8 68 5 73
HPR116 15 +12 +30 8 63 s 80
HPR117 15 +15 +25 8 63 5 80
HPR118 24 5 : 1580 8 44 15 70
HPR119 24 12 - ; 62 8 42 15 - 74
HPR120 24 15 - 50 8 41 15 76
HPR121 24 5 =75 8 4 15 76
HPR122 24 +12 - - £30 8- 40 15 78
HPR123 - 24 +15 . +25 8 40 15 79
Note: Other Input to output voltages may be available. Please contact factory.
COMMON SPECIFICATIONS
Specifications typical at T, = +25°C, nominal input voltage, rated output current unless otherwise speclfied.
Parameter Conditions Min Typ Max Units
INPUT .
Voltage Range 4.5 5 5.5 vDC
108 12 13.2 vDC
135 15 16.5 vDC
216 24 26.4 vDC
Voltage Rise Time See Typical Performance Curves & Application Notes: "Capacitive Loading Effects on Start-Up of DC/DC Converters"
ISOLATION
Rated Voltage 750 vDC
Test Voltage 60 Hz, 10 Seconds 750 Vpk
Resistance : i 10 GQ
Capacitance 25 100 pF
Léakage Current - - V,go= 240VAC, 80Hz 2 85 pAms
OUTPUT
Rated Power 750 mwW
Voltage Setpoint Accuracy Rated Load, Nominal V,, +5 %
Ripple & Noise BW = DC to 10MHz 45 mVp-p
BW =10Hz to 2MHz 30 mVrms
HPR103 BW = DC to 10MHz 80 mVp-p
Voltage 1mA Load, V. = 5V 7 : vDC
imA Load, V,,, = 12V 15 vDC
1mA Load, V,,, = 15V 18 vDC
Temperature Cosfficent .01 %/Deg C
REGULATION
Line Regulation High Line to Low Line 1 %l%Vin |
Load Regulation (5V out only) Rated Load to 1mA Load 10 %
Load Regulation (All other Models) Rated Load to 1mA Load 3 %
GENERAL
Switching Frequency 170 kHz
Frequency Change Over Line and Load 24 %
Package Weight * 2 g
MTTF per MIL-HDBK-217, Rev. E Cireuit Stress Method
Ground Benign T,=+25°C 7.9 MHr
Fixed Ground T,=+35°C 19 MHr
Naval Sheltered T,=+35°C 12 MHr
Airborne Uninhabited Fighter T,=+35°C 300 kHr
TEMPERATURE
Specification =25 +25 +85 °C
Operation -40 +100 °C
Storage -40 +110 °C

* For demonstrated MTTF results reference Power Convertibles Reliability Report HPR105

B 900L050 D0OOO430 bL97° HE
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MECHANICAL "SIP'; Package/Pinout

0.77 £0.010"

FRONT (o 582025
VIEW
1 5l 6
. 0240.002" "
?o_ms, %
BOTTOM = .
VIEW i - 1
. 8 3§

* Common pin not present on single output models.
~

(10.160. 25)

10.40040.010"

(o 5110 25)

(3 56)

0.240 10,010
(6.09:£0.25)

RIGHT
SIDE
VIEW

|

(0251005)
l0035i0015'

PIN CONNECTIONS

(0.890.38)

1L4VIN  2.-VIN
4. -vout 5. com®
6. +VOUT

Notes:
All dimensions are in inches (millimeters).
_GFIID: 0.100 inches (2.54 millimeters)

PIN PLACEMENT TOLERANCE: +0.015"

Marked with: specific model ordered, date
code, job code7

MATERIAL: Units are encapsulated in Iso-
ThermoFlex™, a low thermal resistance molding -
compound which has excellent chemical resis-
tance, wide operating temperature range, and good
elactrical properties under high humidity environ-
ments. The encapsulant and outer shell of the unit
have UL94V-Oratings. Lead materialis phosphor
bronze with a solder plated surface to allow ease of
solderability. ;

MECHANICAL Package/Pinout "V" and "W"

: DIP PACKAGE

0.785+0.010"

SMD PACKAGE

0.785+0.010"

(19.9420.25) (19.94x0.25)
1413 11109 8 1413 11109 8
10 nona 3 A0 ngntd
! , | e . i 0.015"
0.525+0.010" 0.695+0.015" TOP VIEWS 0.525+0.010" 0.695+0.015
(13.34x0.25) HPRIXXV (17.65+0.38) ) (13.34x0.25) HPR1XXW (17.65+0.38)
nl nl
T TeE0r0T — g rrrronmr _=+
1234567 1234567
0.375+0.005" }_ SIDE VIEWS (5 375:0.005" ¥ X
0.52+0.13 : ~(0.60.0 13} 1o .
(9.52+ )" Iy (9.562+0.13) | ¢ 1000000 ,
0.015+0.005" % 0.020£0.002" 0.015:0.008" —F o |[=.0:020=0.002"
(0.38x0.13) (0.51+0.05) (0.3820.13) (0.510.05)
0.100£0.010" —! |, 0.100:0.010"
(2-54+0.25) (2.54x0.25)
END VIEWS
: 0.125+0.030" ) o
0-12] 1]_iWTé%5.%)ST © 0.01420.002" 4 ] ) §
|‘ os00" -0.00) (0.38+0.08) % . To15+.010"
(5.24) PIN CONNECTIONS (-38+.26)
'PIN# SINGLES | DUALS
1 COWVIN | 4VIN
2 -VIN -VIN . -
NOTES: : A NG NS MATERIAL: Units are encapsulated with a
NC = Do Not Connect. ¢ [ -VOUT -VOUT - jow thermal resistance molding compound
Dupli . " . . 6 NC Common hich h 1l hemical ist i
uplicate pin functions are internally connected. 7 ~+VOUT WOUT which has excel lentchemical resistance, wide
All dimensions arg in inches (millimeters). N * c OPeratingtemgerature ranlge, alnd goode.le'c-
. illimeters) g Ng’ NC‘ trical - properties even in high humidity
GHI.D. 0.100 inches- (2.54 m|. .|me ers 10 NG NG .environments. The encapsuiant and outer
Typically Marked with: specific model ordered, 1 NC NC shell of the unit have UL94V-0 ratings. Lead
date code, job code and Logo. ps NG NG material is phosphor bronze with a solder
14 NC NC plated surface to allow ease of solderability.
RECOMMENDED LAND PATTERN RECOMMENDED REFLOW PROFILE
_’ll 0.100" 250 —m'euu
' (253) E———-
.1EI4"1D3 11105 f] { 200 -] 100
0 7:[0.. 0.080" g 150
(2.03) g
(18554) 0.040" E e
X 1 - sac
N e g ey
gooooon 0
1234667 1 , -
' l 0.650" '
(16.51) TIME (sooonds)
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TYPICAL PERFORMANCE CURVES

Specifications typical at T, = +25°C, nominal input voltage, rated output current unless otherwise specified.

5.7

VOUT VS LOAD
. {5 Vout Models)

VOUT VS LOAD |
{15 Vout Modsls)

VOUT VS LOAD
{ 12 Vout Models)

\ 12.6
12.4
8 52 \\ 123 \
g ss ~] Eso ™~ 12.2 AN
\ \
121
5.1 \\\ 48 " 120
49 4.6 ' 1.9 -
40 8o 120 180 0 20 a0 80 80 0 20 a0 60 80
QOutput Current (mA) Qutput Current each load (MA) Output Current each load (mA)
VOUT VS LOAD VOUT VS LOAD VOUT VS LOAD
( =12 Vout Modaels) { 15 Vout Models) (£15 Vout Modals)
126 15.9 16.5
125 15.7 16.0 \
12.4 7 \ 18.5 A
\ 155 S~—— ]
3 123 E \ Zis0 —~]
\ 15.3
122 ~] ~ 145
121 [~ . 15.4 + 14.0
12.0 149 138 .
10 20 30 40 0 20 40 a0 80 [] 02 0.4 [+X - 08 1.0
Output Curront each load (mA) Qutput Current each load (mA) Qutput Power each load (Watts)
OSCILLATION FREQUENCY VS
' EFFICIENCY VS LOAD A NEAEaUE!
20 220 /
75
Pl / F 20
geo A =3 /
§45 / 180 /
e 160 /
15 _.‘—“
0 140 - -
o 20 40 60 80 100 -30 0 30 80 80
% of Rated Load (%) Temperature (°C)
u'n Loan CAPA(%T{',:L#‘CHE‘O\G-‘I:I)PUT RISE TIME - LOAD CAPA(O‘I;I'\AI:;I‘%E'“ Y8 INPUT RISE TIME
500 50
€ < w
§ e i o
SAFE OPERATING AREA E - SAFE OPERATING AREA
§ 200 3 20 X
;! 100 = 1Q
o — o
) ) 10" 18 20 a5 £ a0 45 s0 .° 1o 18 20 25 20 a8
Rise Tima of Input Vohage (mS) Rise.Time of Input Voltage (mS)
LOAD CAPACITANCE vs INPUT RISE TIME NOTES:
{12 Vaut models) . . .
2‘; i 1.) When operated within the SAFE OPERATING AREA as defined
) 7 by the above curves, the output voltage of HPR1XX devices is
£ e guaranteed to be within 95% of its steady-state value within 100
50 L mitliseconds after the input voltage has reached 95% of its steady-
3 40 - SAFE OPERATING AREA - state value. :
30 . C .
2 o= 2.) For dual output models, total load capacitance is the sum of the
10 f capacitances on the plus and minus outputs.
° o s 10 15 20 25 30 36 40 45 50 ’

Rise Time of Input Voitage (ms)
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