OM1577 Series

STEP-UP SWITCHING VOLTAGE REGULATOR IN
HERMETIC ISOLATED PACKAGE

1 Amp, 12V, 15V And Adjustable Output

Volitage Versions In MO-078 Metal Package

FEATURES

Similar To industry Standard LM1577 Series

Available in 12V, 15V And Adjustable Output Voltage Versions
Hermetic Isolated Packages

Requires Few External Components

Protection Features Current And Thermal Limitations

Hi-Rel Screened

DESCRIPTION

These devices are monolithic integrated circuits that provide all of the power and control
functions for step-up (boost), flyback and converter switching regulators. They are simple to
use and cost effective as they only require a small number of external components for
implementation. The chip incorporates a 3.0 Amp NPN switch and associated protection
circuitry featuring current and thermal limitations and under voltage lockout.

ABSOLUTE MAXIMUM RATINGS (See note 1)

INPUE VORAGE, VN oo 45V
Output SWItCh VORAGE, Vawimen - - <« o e v ettt et et e e e e et 65V
Output Switch Current, Igyircqy (Seenote 2) ... 6.0A
Storage Temperature Range ................coiuiiiiiiin ... -65°C to + 150°C
Junction Temperature, T . ... +150°C
Lead Soldering Temperature, (10 S€CONAS) . . ...t 260°C
Power Dissipation, Pp. ... o Internally Limited

Thermal Resistance:

Junction-to-Case, Byc ........ooii i 3.0°C/W Typically
Junction-to-Ambient, Bjs ... ... e 65°C/W 3.3

RECOMMENDED OPERATING CONDITIONS

Input Voltage Range, Viy ... 3.5t040V

Ambient Operating Temperature Range, Ta .......... ..o, .. -55°C to + 125°C

Output Switch Voltage Range, Vawimor « - - - -« =« o v v e et et eie e e Oto60V

Output SWILCh CUITENE, IguyiToH « « + « v v e v e e e e e ettt <3.0A

Notes:

1. Stresses above the absolute maximum rating may cause damage to the device. Extended operation
at the maximum levels may degrade performance and affect reliability.

2. Output current cannot be internally limited when the device is used as a step-up regulator. To
prevent damage to the switch, the current must be externally limited to 6.0 A. However, output
current is internally limited when the device is used as a flyback or forward converter regulator.
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OM1577 Series

ELECTRICAL CHARACTERISTICS - OM1577-12

-55°C < T, < 125°C, Vi = 5V, lswiren - OA, Veeeoaack = Vieer Unless otherwise specified.

Parameter Symbol Test Conditions Min. Max. Unit
System Parameters
Output Voltage Vour Vin=5Vto 10V 11.60 1240 v
lioso = T00mMA to 800mMA . 11.40 12.60
Line Regulation AVour Vy=3.5Vto 10V 60 .y
AV lioso = 300MA . 120
Load Regulation AVour V=5V 60 mv
Abosn liosp = T00MA to 800mMA . 120
Device Parameters
Input Supply Current Is Veeeoaack = 14V 14
(Switch Off) . 18
lswren = 2.0A 60 mA
Veonr = 2.0 V, (Max. duty cycle) . 95
Input Supply Vv lswircn = 100mMA 270 3.10 v
Under-Voltage Lockout . 265 3.15
Reference Voltage Vaer Measures at FEEDBACK Pin
Vi = 3.5V to 40V 11.76 12.24
Veowe = 1.0V . 11.64 12.36 v
Error Ampiifier gm lcome = -30pA 10 +30pA 210 515
Transconductance Veowr = 1.0V . 130 615 umho
Error Amplifier Avor Veowe = 1.1V 10 1.9V 40
Voltage Gain Reone = 1.0MQ (Note 1) . 20 vV
Error Ampilifier Veeeosack = 10.0V 2.1 5.0
Output Swing Upper Limit . 1.9 5.0 v
Veeeosack = 15.0V 045 v
Lower Limit . 0.60
Error Amplifier leao Veeepaack = 10.0V to 15.0V +120 +300
Qutput Current Veowe =0V . +280 +400 w
Soft Start Current lss Veeepaack = 10.0V 22 7.5
Vooue =0V . 7.0 9.5 WA
Maximum Duty Cycle Dc Iswiren = 100mMA a3 %
Voowr =15V . 90
m Switch Leakage Current N Veeeosack = 15V -1.0 360
Vawrren = 65V, switch off . 10 700 ua
Switch Saturation Voltage Vear Veomr = 2.0V .65
lswiren = 2.0A (Max. Duty Cycle) . 85 v
NPN Switch Current Limit Veour = 2.0V 35 53 A
. 29 6.0
Oscillator Frequency f. Measured at SWITCH pin, 48 56 KHz
lswrren = 100mA . 42 62

Notes:

The o denotes the specifications which apply over the full operating temperature range.

1. A 1.0 MQ resistor is connected to the COMPENSATION pin (error amplifier output) to ensure accuracy in measuring Ao

In actual applications, the COMPENSATION pin’s load resistance should be 2 10 M, resulting in Ay, that is typically
twice the guaranteed minimum kimit.

2. OM1577-ADJ have the same test conditions as OM1577-12 (see Test Circuit on page 3).

Omnirel &
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OM1577 Series

ELECTRICAL CHARACTERISTICS - OM1577-15

-58°C < T, < 125°C, Vi = 5V, lgwmen - OA, Veeeosack = Vaes UNless otherwise specified.

Parameter Symbol Test Conditions Min. Max. Unit
System Parameters )
Output Voltage Vour Vy=5Vto 12V 14.50 15.50
lLoap = 100MA to 600mA . 1425 15.75 v
Line Regulation AVour Vn=3.5Vto 12V 60
AV )oan = 300mMA . 120 m
Load Regulation AVour V=5V 60
AViono l,oan = 100MA to 600mA . 120 mv
Device Parameters
Input Supply Current ls Veeeopack = 18V 14
(Switch Off) . 18
mA
lswiren = 2.0A 60
Veour = 2.0 V, (Max. duty cycle) . 95
Input Supply Vv lswiren = 100MA 2.70 3.10 v
Under-Voltage Lockout . 2.65 3.16
Reference Voltage Vaer Measures at FEEDBACK Pin
V= 3.5V to 40V 14.70 15.30 v
Veowe = 1.0V . 14.55 15.45
Error Amplifier gm lcome = -30pA to +30pA 160 420 umho
Transconductance Veowe = 1.0V . 400 500
Error Amplifier AvoL Veonr = 1.1V 10 1.9V 35 "
Voltage Gain Reowe = 1.0MQ (Note 1) . 15
Error Amplifier Vegeosack = 12.0V ' 21 50 v
Output Swing Upper Limit . 1.9 5.0
Veeeosack = 18.0V 0.45 v
Lower Limit . 0.60
Error Amplifier leso Veeeopack = 12.0V 10 18.0V 120 +300 VA
Qutput Current Veowe = 1.0V . +280 +400
Soft Start Current lss Vieeosack = 120V 22 75 A
Voome = OV . 7.0 95
Maximum Duty Cycle Dc lswiren = 100MA 93 o
Veowr =15V . 90
Switch Leakage Current I, Veceoaack = 18V 1.0 360 A 3.3
Vwron = 65V, switch off . -1.0 700
Switch Saturation Voltage Vear Veoup = 2.0V 65 v
lswron = 2.0A (Max. Duty Cycle) . 85
NPN Switch Current Limit Veowr = 2.0V 35 5.3 A
. 29 6.0
Oscillator Frequency f, Measured at SWITCH pin, 48 56 KHz
lswiren = 100MA . 42 62
Notes:
The » denotes the specifications which apply over the full operating temperature range.
1. A 1.0 MQ resistor is connected to the COMPENSATION pin (error amplifier outpit) to ensure accuracy in measuring Ao,
In actual applications, the COMPENSATION pin’s load resistance should be > 10 MQ, resulting in Ao that is typically
twice the guaranteed minimum limit.
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OM1577 Series
ORDERING INFORMATION

EXAMPLE: P/N OM1577-12SCM = 12 Volt, C5 Package With Screening

BASIC PART VOLTAGE CASE
NUMBER LEVEL STYLE SCREENING
OM1577 12 = 12 Volt SC = C5 Package Add “M”
15 = 15 Volt SCZ = C58 Package for 883
screening

A = Adjustable Both Packages Isolated

OM1577-12 TEST CIRCUIT
Circuit Used To Specify System Parameters For 12 Volt Version

IN
_L_”ﬂ":__. L1100pH D1 1N5821 10k Vour
o & A'A'A' -
A 1
21200 F60Q S240
| Vwo swiTCHY, +680uF‘ 0.14F
FB
0.1uF " comp Cour SWZ DVE
GND ‘r
T‘J_'o.asup 3

OM1577-15 TEST CIRCUIT
Circuit Used To Specify System Parameters For 15 Volt Version

_E“Lzzﬂf__< L11004H D1 | Ins2t 10k Vo
- A —a. &
il | 1
1500750 3500
| Ve swiTcH|, _Lseo;lr' Qi i 0.1uF
comMP FB I DVM
0.1uF §3k o JCr | swaN ow2 (o]
[ Tser [ .
. OM1577-ATEST CIRCUIT
Circuit Used To Specify System Parameters For Adjustable Voltage Version
_L—| 'ﬂ‘f_,, L,1004H  D,1N5821 10k Vour
9‘; ’ y ’ ‘V‘V‘V+ :
z I’ 3 3R 1200600 2491
o Ve swngg > 1+ _j+680uF] 0.1uF
0.1uF 2K compP Cour SWi1\ sw2 EVM
GND SrRe T
T Jo33F . .
M 749073 0001586 67T 1N
3.3-46
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OM1577 Series
TYPICAL PERFORMANCE CHARACTERISTICS

Reference Voltage Reference Voltage Reference Voltage
vs Temperature vs Temperature vs Temperature
1.240 'ADJ Version 12.10 T2V Version 15.10 15V Version
1.238 12.08 15.08
S 1236 < 1206 $ 15.06
2 1.234 — g, 12.04 i g, 15.04 =
£ 1232 i £ 1202 = £ 1502
E 1.230 | % 12.00 > % 15.00 —
3
5 1228 P § 1198 g 1498
3 1.226 L 11.96 2 14.96
3 3 D
T 1224 T 11.94 T 14.94
1.222 11.92 14.92
1.220 11.80 14.90
-50 -25 0 25 50 75 100 125150 50 -25 0 25 50 75 100125150 -50 -25 0 25 50 75 100125150
Temperature (°C) Temperature (°C) Temperature (°C)
A Reference Voltage A Reference Voltage A Reference Voltage
vs Supply Voltage vs Supply Voltage vs Supply Voltage
0.5 5.0 ——— 6.0 -
04 ADJ Version a0 12V Version 5.0 15V Version
s s 4 s
E 1 E E 40 &
2 03 s 30 @
g 0.2 2 g . o g o0
s o s @ S 20
@ @
8 o1 g 10 g8 o /
$ o o
3 [ 2 o s 0
& & &
a 01 < 10 a -10
0.2 2.0 201
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 0 § 10 15 20 25 30 35 40
Supply Voltage (V) Supply Voltage (V) Supply Voltage (V)
Error Amp Transconductance Error Amp Transconductance Error Amp Transconductance
vs Temperature vs Temperature vs Temperature
5000 - 500 400 -
ADJ Version 12V Version 15V Version
\ 375
o 4500 5 450 )
g g . g2 350
@ E3 @
2 4000 |\ g 400 N e 325 N
8 £ P, g 300
3 3 350 3
g oo L N : N I
& 300 -~
% 3000 ™ 8 T g 280
- ~ = 250 2 -
2500 200 200
-50 -25 0 25 50 75 100125150 -50 -25 0 25 50 75 100125150 -50 -25 0 25 50 75 100125150
Temperature (°C) Temperature (°C) Temperature (°C)
Error Amp Voltage Error Amp Voltage Error Amp Voltage
Gain vs Temperature Gain vs Temperature Gain vs Temperature
1800 T - 180 - 160 T
ADJ Version 12V Version 15V Version
1600 - 160 \\ —— 140 1
I~ R, 2 10MQ < R, = 10MQ =~ R, 2 10MQ
< 1400 |\ b 2 140 b < 120 P o
< N < <
£ £ £ N
& 1200 8 120 N § 100 '
Q @ b
& 1000 & 100 \u\ g 8o ™~
2 £ s [~
5 > >
> 800 L 80 ™ 60 P
600 60 40
-50 -25 0 25 50 75 100125150 50 -25 0 25 50 75 100125150 -50 -25 0 25 50 75 100125150
Temperature (°C} Temperature (°C) Temperature (°C)
506 R : =Y
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OM1577 Series

TYPICAL PERFORMANCE CHARACTERISTICS

Supply Current

vs Temperature
T T T
45 50% Duly Cycle —]
g —H s
< <
E gg lswrrc = 3A t—1 13
B [N == g
3 g Iswiren = 2A 1—1 5
2 20 4
B 15 Iswircn = 1A ‘§
a 10 I<rron = 100M a
a | S S v
0 [T T1
-50 -25 0 25 50 75 100125150
Temperature (°C})
Current Limit Response
20 Time vs Overdrive
1
1810 - 150e]
16 ! P
5 Te= B
R A B by
FRREIA™: \c=25“ 4
10N g
E oo
s
i :
02 i ;40‘ @
T, = -55°
| I

0
100 200 300 400 500 600 700 800
Current Limit Overdrive (mA)

Supply Current

s VS Switch Current
50
45 A
40
35
0 _1 D=09 o
25 l,D =05
20 -

15 A 1
10 g

5 1

05 10 15 20 25 30
Switch Current (A)

Switch Saturation Voltage

vs Switch Current

To- 150—]
i C'—

T = 126°

T = 25°

T = -40°

o

T =-55°

>

05 10 15 20 25 30
Switch Current {A)

MECHANICAL OUTLINE
SC (C-5 PACKAGE)

Current Limit
vs Temperature

5.0
\\

. 45 \‘ ~
g N, g
£ g
S a0 g
s 3
g ~—T 2
3 as ~ @

3.0

50 -25 0 25 50 75 100125 150
Temperature (°C)
T Auct
vs Temperature

14
§ 13
3 12 N, N g
g >
g2 n N §
- D g
g 10 o

a
2 9 N
N

8
-60 -256 0 25 50 75 100120150

Temperature (°C)

Oscillator Frequency
vs Temperature

220
200

180
160
140
120
100

80

60
-50 25 0 25 50 75 100125150
Temperalure (°C)

Feedback Pin Bias
Current vs Temperature

53 ADJ Version
52

51

50

49 AN

48 N -l d
47

-50-25 0 25 50 75 10D125150
Temperature (°C)

PIN CONNECTION

695 4 270 =
—%es —1 " 240 O
165 — ] - .045
R e 035
| —=—ass '\
207 815 £50 Pin 1: Comp
J(* i Pin 2: Feedback
[T.082 MAX. Pin 3: GND
750 Pin 4: Switch
500 X
J_ Pin 5: Vi
T ;8%2 —i 12345
100 | | ~I L140TYP.
TYP.
3.3 |
SCZ (C-5S PACKAGE)
250
. 1250
__6_9_5 #—lTYF” 2 PLCS _‘H‘“‘g%g_ 4 O
250 TYR
550 .285
530 Taos Tve o Pin 1: Comp
T Pin 2: Feedback
ﬂg Pin 3: GND
5 7/1.005 Pln 4: Switch
1 035 - Pin5: Vi
1]38—J [ 025 _| _I\%Z?( 12345
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