


DCR01 Series2

SBVS013CS P E C I F I E D

P A C K A G E T E M P E R A T U R E P A C K A G E O R D E R I N G T R A N S P O R T

P R O D U C T P A C K A G E - L E A D D E S I G N A T O R R A N G E M A R K I N G N U M B E R M E D I A ,  Q U A N T I T Y D C R 0 1 0 5 0 3 P D I P - 1 8 N V E – 4 0 ° C  t o  + 8 5

°

C D C R 0 1 0 5 0 3 P D C R 0 1 0 5 0 3 P R a i l s , 5 1 3

D C R 0 1 0 5 0 3 U S O - 2 8 D V B – 4 0 ° C  t o  + 8 5

°

C D C R 0 1 0 5 0 3 U D C R 0 1 0 5 0 3 U / 1 K T a p e  a n d  R e e l ,  1 l 0 6

D C R 0 1 0 5 0 5 P D I P - 1 8 N V E – 4 0 ° C  t o  + 8 5

°

C D C R 0 1 0 5 0 5 P D C R 0 1 0 5 0 5 P R a i l s , 5 1 3

D C R 0 1 0 5 0 5 U S O - 2 8 D V B – 4 0 ° C  t o  + 8 5

°

C D C R 0 1 0 5 0 5 U D C R 0 1 0 5 0 5 U / 1 K T a p e  a n d  R e e l ,  1 l 0 6

D C R 0 1 1 2 0 3 P D I P 1 8 N V E – 4 0 ° C  t o  + 8 5

°

C D C R 0 1 1 2 0 3 P D C R 0 1 1 2 0 3 P R a i l s , 5 1 3

D C R 0 1 1 2 0 3 U S O - 2 8 D V B – 4 0 ° C  t o  + 8 5°

C D C R 0 1 1 2 0 3 U D C R 0 1 1 2 0 3 U / 1 K T a p e  a n d  R e e l ,  1 l 0 6

D C R 0 1 1 2 0 5 P D I P - 1 8 N V E – 4 0 ° C  t o  + 8 5°

C D C R 0 1 1 2 0 5 P D C R 0 1 1 2 0 5 P R a i l s , 5 1 3

D C R 0 1 1 2 0 5 U S O - 2 8 D V B – 4 0 ° C  t o  + 8 5°

C D C R 0 1 1 2 0 5 U D C R 0 1 1 2 0 5 U / 1 K T a p e  a n d  R e e l ,  1 l 0 6

D C R 0 1 2 4 0 3 P D I P - 1 8 N V E – 4 0 ° C  t o  + 8 5°

C D C R 0 1 2 4 0 3 P D C R 0 1 2 4 0 3 P R a i l s , 5 1 3

D C R 0 1 2 4 0 3 U S O - 2 8 D V B – 4 0 ° C  t o  + 8 5°

C D C R 0 1 2 4 0 3 U D C R 0 1 2 4 0 3 U / 1 K T a p e  a n d  R e e l ,  1 l 0 6

D C R 0 1 2 4 0 5 P D I P - 1 8 N V E – 4 0 ° C  t o  + 8 5°

C D C R 0 1 2 4 0 5 P D C R 0 1 2 4 0 5 P R a i l s , 5 1 3

D C R 0 1 2 4 0 5 U S O - 2 8 D V B – 4 0 ° C  t o  + 8 5°

C D C R 0 1 2 4 0 5 U D C R 0 1 2 4 0 5 U / 1 K T a p e  a n d  R e e l ,  1 l 0 6

I n p u t  V o l t a g e : D C R 0 1 0 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V

D C R 0 1 1 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 V

D C R 0 1 2 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9 V S t o r a g e  T e m p e r a t u r e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . – 6 0

° C  t o  + 1 2 5°

C L e a d  T e m p e r a t u r e  ( s o l d e r i n g ,  1 l s ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7 0 °

C

A B S O L U T E  M A X I M U M  R A T I N G S D C R 0 1 B a s i c  M o d e l  N u m b e r :  1 W  P r o d u c t

V o l t a g e  I n p u t :

5 V  I n

V o l t a g e  O u t p u t :

5 V  O u t

P a c k a g e  C o d e :

P  =  1 8 - P i n  P l a s t i c  D I P ,  U  =  2 8 - P i n  S O

O R D E R I N G  I N F O R M A T I O N





DCR01 Series4
SBVS013C

Supply Current
DCR010503P IO = 0mA 18 mA

IO = 10mA 28 mA
IO = 300mA 335 mA

DCR010503U IO = 0mA 24 mA
IO = 10mA 33 mA
IO = 300mA 339 mA

DCR010505P IO = 0mA 25 mA
IO = 10mA 40 mA
IO = 200mA 306 mA

DCR010505U IO = 0mA 25 mA
IO = 10mA 40 mA
IO = 200mA 306 mA

DCR011203P IO = 0mA 13 mA
IO = 10mA 17 mA
IO = 390mA 173 mA

DCR011203U IO = 0mA 13 mA
IO = 10mA 17 mA
IO = 390mA 136 mA

DCR011205P IO = 0mA 13 mA
IO = 10mA 18 mA
IO = 200mA 125 mA

DCR011205U IO = 0mA 14 mA
IO = 10mA 19 mA
IO = 200mA 123 mA

DCR012403P IO = 0mA 17 mA
IO = 10mA 18 mA
IO = 390mA 97 mA

DCR012403U IO = 0mA 15 mA
IO = 10mA 17 mA
IO = 390mA 75 mA

DCR012405P IO = 0mA 15 mA
IO = 10mA 18 mA
IO = 200mA 69 mA

DCR012405U IO = 0mA 15 mA
IO = 10mA 18 mA
IO = 200mA 67 mA

Reflected Ripple Current 20MHz Bandwidth, 100% Load 8 mAp-p
CIN = 2.2µF, CFILTER = 1µF

ISOLATION
Voltage 1s Flash Test 1 kVrms

60s Test, UL1950(2) 1 kVrms
Input/Output Capacitance 25 pF

OUTPUT ENABLE CONTROL
Logic High Input Voltage 2.0 VREC V
Logic High Input Current 2.0 < VENABLE < VREC 100 nA
Logic Low Input Voltage –0.2 0.5 V
Logic Low Input Current 0 < VENABLE < 0.5 100 nA

VREC All 3.3V Outputs 3.3 V
VREC All 5V Outputs 5 V

ERROR FLAG
Logic High Open Collector Leakage VERROR = 5V 10 µA
Logic Low Output Voltage Sinking 2mA 0.4 V

THERMAL SHUTDOWN
Junction Temperature

Temperature Activated 150 °C
Temperature Deactivated 130 °C

SYNCHRONIZATION PIN
Max External Capacitance on SYNC Pin 3 pF
Internal Oscillator Frequency 720 800 880 kHz
External Synchronization Frequency 720 880 kHz
External Synchronization Signal High 2.5 2.5 5.0 V
External Synchronization Signal Low 0 0.4 V

TEMPERATURE RANGE
Operating –40 +85 °C

NOTES: (1) CIN = 2.2µF, CFILTER = 1µF, COUT = 0.1µF. (2) During UL approval only.

ELECTRICAL CHARACTERISTICS (Cont.)
At TA = +25°C, VS = nominal, IO = 10mA, CO = 0.1µF, unless otherwise specified.

DCR01 SERIES

PARAMETER CONDITIONS MIN TYP MAX UNITS
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TYPICAL CHARACTERISTICS
At TA = +25°C, VS = 5V, IO = 10mA, CFILTER = 1µF, CO = 0.1µF, unless otherwise specified.

OUTPUT VOLTAGE RIPPLE
(all “U”, all 5V Output “P” Devices, and DCR010503P)
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DCR0105 OUTPUT NOISE
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DCR011203P AND DCR012403P
OUTPUT VOLTAGE RIPPLE
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TYPICAL CHARACTERISTICS (Cont.)
At TA = +25°C, VS = 5V, IO = 10mA, CFILTER = 1µF, CO = 0.1µF, unless otherwise specified.

EFFICIENCY vs LOAD
DCR0112405 “P” and “U” DEVICES

Load (%)

E
ffi

ci
en

cy
 (

%
)

70

60

50

40

30

20

10

0
1000 10 20 30 40 50 60 70 80 90

60.0

50.0

40.0

30.0

20.0

10.0

0

N
oi

se
 (

m
V

p-
p)

DCR011205P OUTPUT NOISE
(100MHz Bandwidth)
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DCR010503P VOUT vs LOAD
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3V OUTPUT vs LOAD
(all devices except DCR010503P)
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EFFICIENCY FOR 5V AND 12V INPUT
“U” DEVICES, 5V OUTPUT
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DCR01 Series8

SBVS013CT Y P I C A L  C H A R A C T E R I S T I C S  ( C o n t . ) A t  T A =  + 2 5° C ,  V S  =  5 V ,  I

O

 =  1 0 m A ,  C

F I L T E R

 =  1µ F ,  C

O  =  0 1 1µ

F ,  u n l e s s  o t h e r w i s e  s p e c i f i e d .

L O A D  v s  V O U T ( f o r  a l l  5 V  O u t p u t  D e v i c e s )

0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 D C R 0 1 0 5 6 S E R I E S  I N P U T  C U R R E N T

5 0 0 n s / d i v 4 0 m A / d i v

D C R 0 1 6 S E R I E S  I N P U T

500ns/div

2
0

m
A

/
d

i
v

D C R 0 1 0 5 0 3 P  L O A D  T R A N S I E N T  R E S P O N S E

1 0µ s / d i v 3 0 m A  C h a n g i n g

L o a d  C u r r e n t

D C R 0 1 0 5 0 3 P  L O A D  T R A N S I E N T  R E S P O N S E

1 0µ s / d i v

D C R 0 1 0 5 0 3 P  O U T P U T  V O L T A G E  N O I S E

2 0 0 n s / d i v 20mV/div

L o a d  C u r r e n t



DCR01 Series 9

SBVS013CT Y P I C A L  C H A R A C T E R I S T I C S  ( C o n t . ) A t  T

A  =  + 2 5� C ,  VS  =  5 V ,  IO  =  1 0 m A ,  C F I L T E R  =  1 �F ,  CO  =  0 2 1 � F ,  u n l e s s  o t h e r w i s e  s p e c i f i e d . D C R 0 1 0 5 0 3 P  O U T P U T  V O L T A G E  R I P P L E2 0 0 n s / d i v 5 m V / d i v

2 0 m A  C h a n g i n gD C R 0 1 0 5 0 5 P  L O A D  T R A N S I E N T  R E S P O N S E 1 0 �s / d i v

D C R 0 1 0 5 0 5 P  O U T P U T  V O L T A G E  N O I S E 2 0 0 n s / d i v

2 0 m V / d i vD C R 0 1 0 5 0 5 P  O U T P U T  V O L T A G E  R I P P L E2 0 0 n s / d i v5 m V / d i v



DCR01 Series10

SBVS013CF U N C T I O N A L  D E S C R I P T I O N O V E R V I E W

T h e  D C R 4 1  s e r i e s  o f f e r s  i s o l a t i o n  f r o m  a n  u n r e g u l a t e d

p o w e r  s u p p l y  o p e r a t i n g  f r o m  a  c h o i c e  o f  i n p u t  v o l t a g e s .  T h e

D C R 4 1 s  p r o v i d e  a  v a r i e t y  o f  r e g u l a t e d  o u t p u t  v o l t a g e s  a t  a

n o m i n a l  o u t p u t  p o w e r  o f  1 W  o r  a b o v e .

P O W E R  S T A G E

T h e  i n p u t  s u p p l y  i s  c h o p p e d  a t  a  f r e q u e n c y  o f  4 0 0 k H z

( i n t e r n a l  o s c i l l a t o r  d i v i d e d  b y  2 ) ,  w h i c h  i s  u s e d  t o  d r i v e  t h e

c e n t e r - t a p p e d  t o r o i d a l  t r a n s f o r m e r .

R E C T I F I C A T I O N

T h e  t r a n s f o r m e r ’ s  o u t p u t  i s  f u l l  w a v e  r e c t i f i e d  a n d  s m o o t h e d

b y  t h e  e x t e r n a l  c a p a c i t o r  c o n n e c t e d  t o  V

R E C

.

R E G U L A T O R

T h e  i n t e r n a l  l o w  d r o p - o u t  r e g u l a t o r  p r o v i d e s  a  w e l l - r e g u -

l a t e d  o u t p u t  v o l t a g e ,  t h r o u g h o u t  t h e  o p e r a t i n g  r a n g e  o f  t h e

d e v i c e .

O S C I L L A T O R  A N D  W A T C H D O G

T h e  D C R 4 1  u s e s  a n  i n t e r n a l  s a w - t o o t h  g e n e r a t o r  t o  p r o v i d e

t h e  8 0 0 k H z  o n - b o a r d  o s c i l l a t o r  t h a t  i s  u s e d  t o  d r i v e  t h e

p o w e r  s w i t c h i n g  c i r c u i t .  T h e  o p e r a t i o n  o f  t h e  o s c i l l a t o r  i s

m o n i t o r e d  b y  t h e  w a t c h d o g ,  w h i c h  w i l l  t r i - s t a t e  t h e  o u t p u t

driver circuit if the oscillator fails, or if the SYNC pin is

t a k e n  L O W ,  ( s h u t d o w n  m o d e ) .  W h e n  t h e  S Y N C  p i n  i s

r e t u r n e d  H I G H ,  n o r m a l  o p e r a t i o n  r e s u m e s .

S Y N C H R O N I Z A T I O N If more than one DCR41 is being used, beat frequencies and

other electrical interference can be generated. This is due to

the small variations in switching frequencies between the

c o n v e r t e r s . T h e  D C R 4 1  o v e r c o m e s  t h i s  b y  a l l o w i n g  d e v i c e s  t o  b e

s y n c h r o n i z e d  t o  o n e  a n o t h e r .  U p  t o  e i g h t  d e v i c e s  c a n  b e

s y n c h r o n i z e d  b y  c o n n e c t i n g  t h e  S Y N C  p i n s  t o g e t h e r ,  w i t h

c a r e  b e i n g  t a k e n  t o  m i n i m i z e  t h e  c a p a c i t a n c e  o f  t r a c k i n g .

S i g n i f i c a n t  s t r a y  c a p a c i t a n c e  o n  t h e  S Y N C  p i n  w i l l  h a v e  t h e

e f f e c t  o f  r e d u c i n g  t h e  f r e q u e n c y  o f  t h e  i n t e r n a l  o s c i l l a t o r .  I f

o p e r a t i n g  p a r a m e t e r s ,  a n d  s a t u r a t i o n  o f  t h e  m a g n e t i c s  m a y

r e s u l t ,  d a m a g i n g  t h e  d e v i c e .

I f  d e v i c e s  a r e  s y n c h r o n i z e d ,  i t  s h o u l d  b e  n o t e d  t h a t  a l l  d e v i c e s

w i l l  d r a w  m a x i m u m  c u r r e n t  s i m u l t a n e o u s l y  a t  s t a r t  u p .  T h i s

c a n  c a u s e  t h e  i n p u t  v o l t a g e  t o  d i p .  S h o u l d  i t  f a l l  b e l o w  t h e

m i n i m u m  i n p u t  v o l t a g e ,  t h e  d e v i c e s  m a y  n o t  s t a r t  u p .  A  2 . 2 � c a p a c i t o r  ( l o w  E S R )  s h o u l d  b e  c o n n e c t e d  a s  c l o s e  t o  t h e

d e v i c e  i n p u t  p i n s  a s  p o s s i b l e  f o r  t h e  5 V  i n p u t  d e v i c e s ,  a n d  a

0 . 4 7 � F  c a p a c i t o r  f o r  t h e  1 2 V  a n d  2 4 V  d e v i c e s .

I f  m o r e  t h a n  e i g h t  d e v i c e s  a r e  r e q u i r e d  t o  b e  s y n c h r o n i z e d ,  i t

i s  r e c o m m e n d e d  t h a t  e x t e r n a l  s y n c h r o n i z a t i o n  b e  u s e d .  D e t a i l s

a r e  c o n t a i n e d  i n  T e x a s  I n s t r u m e n t s  A p p l i c a t i o n  R e p o r t

l i t e r a t u r e  n u m b e r  S B A A 3 3 5  ( A B - 1 5 3 )  a v a i l a b l e  a t  w w w . t i . c o m .

C O N S T R U C T I O N

T h e  D C R 4 1  i s  m a n u f a c t u r e d  u s i n g  t h e  s a m e  t e c h n o l o g y  a s

s t a n d a r d  I C  p a c k a g e s .  T h e r e  i s  n o  s u b s t r a t e  w i t h i n  t h e

p a c k a g e .  T h e  D C R 4 1  i s  c o n s t r u c t e d  u s i n g  a  d r i v e r  I C ,  l o w -

d r o p o u t  v o l t a g e  r e g u l a t o r ,  r e c t i f i e r  d i o d e s ,  a n d  a  w o u n d

m a g n e t i c  t o r o i d ,  a l l  m o u n t e d  o n  a  l e a d f r a m e .  T h e  D C R 4 1

r e q u i r e s  n o  s p e c i a l  P C B  a s s e m b l y  p r o c e s s i n g ,  a s  t h e r e  i s  n o

s o l d e r  w i t h i n  t h e  p a c k a g e .  T h e  r e s u l t  i s  a n  i s o l a t e d  D C / D C

c o n v e r t e r  w i t h  i n h e r e n t l y  h i g h  r e l i a b i l i t y .

A D D I T I O N A L  F U N C T I O N S
D I S A B L E / E N A B L E

T h e  D C R 4 1  c a n  b e  d i s a b l e d  o r  e n a b l e d  b y  d r i v i n g  t h e  S Y N C

p i n  u s i n g  a n  o p e n  d r a i n  C M O S  g a t e .  I f  t h e  S Y N C   p i n  i s

p u l l e d  L O W ,  t h e  D C R 4 1  w i l l  b e  d i s a b l e d .  T h e  d i s a b l e  t i m e

d e p e n d s  u p o n  t h e  e x t e r n a l  l o a d i n g .  T h e  i n t e r n a l  d i s a b l e

f u n c t i o n  i s  i m p l e m e n t e d  i n  2 � s .  R e m o v a l  o f  t h e  p u l l  d o w n w i l l  e n a b l e  t h e  D C R 4 1 .

C a p a c i t a n c e  l o a d i n g  o n  t h e  S Y N C  p i n  s h o u l d  b e  m i n i m i z e d

i n  o r d e r  t o  p r e v e n t   a  r e d u c t i o n  i n  t h e  i n t e r n a l  o s c i l l a t o r ‘ s

f r e q u e n c y .  S e e  A p p l i c a t i o n  R e p o r t  (

S B A A 3 3 5 ) “ E x t e r n a l

S y n c h r o n i z a t i o n  o f  t h e  D C P 0 1 / 4 8 7 S e r i e s  o f  D C / D C  C o n -

v e r t e r s ” .  T h i s  d o c u m e n t  c o n t a i n s  i n f o r m a t i o n  o n  h o w  t o  n u l l

t h e  e f f e c t s  o f  a d d i t i o n a l  c a p a c i t a n c e  o n  t h e  S Y N C  p i n .  T h e

o s c i l l a t o r ’ s  f r e q u e n c y  c a n  b e  m e a s u r e d  a t  V

R E C,  a s  t h i s  i s  t h e

f u n d a m e n t a l  f r e q u e n c y  o f  t h e  r i p p l e  c o m p o n e n t .

O U T P U T  E N A B L E / D I S A B L E

T h e  r e g u l a t e d  o u t p u t  o f  t h e  D C R 0 1  c a n  b e  d i s a b l e d  b y  p u l l i n g

t h e  E N A B L E  p i n  L O W  ( c o n n e c t  E N A B L E  t o  0 V

O U T

) .  H o l d -

i n g  t h e  E N A B L E  p i n  H I G H  ( c o n n e c t  E N A B L E  t o  V

R E C

) e n a b l e s  t h e  r e g u l a t e d  o u t p u t  v o l t a g e ,  t h u s  a l l o w i n g  t h e  o u t p u t
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S B V S 0 1 3 C E R R O R  F L A G

T h e  D C R 0 1 7 h a s  a n  E R R O R  p i n  w h i c h  p r o v i d e s  a  “ p o w e r

g o o d ”  f l a g ,  a s  l o n g  a s  t h e  i n t e r n a l  r e g u l a t o r  i s  i n  r e g u l a t i o n .

D E C O U P L I N G

R i p p l e  R e d u c t i o n D u e  t o  t h e  v e r y  l o w  f o r w a r d  r e s i s t a n c e  o f  t h e  D M O S

s w i t c h i n g  t r a n s i s t o r s ,  h i g h  c u r r e n t  d e m a n d s  a r e  p l a c e d  u p o n t h e  i n p u t  s u p p l y  f o r  a  s h o r t  t i m e .  B y  u s i n g  a  g o o d  q u a l i t y l o w  E q u i v a l e n t  S e r i e s  R e s i s t a n c e  ( E S R )  c a p a c i t o r  o f  8 3 2

� F ( m i n i m u m )  f o r  t h e  5 V  i n p u t  d e v i c e s  a n d  a  0 . 4 7

� F  c a p a c i t o r f o r  t h e  1 2 V  a n d  2 4 V  d e v i c e s ,  p l a c e d  c l o s e  t o  t h e  I C  s u p p l y i n p u t  p i n s ,  the effects on the power supply can be mini-m i z e d .

T h e  h i g h  s w i t c h i n g  f r e q u e n c y  o f  4 0 0 k H z  a l l o w s  r e l a t i v e l y

s m a l l  v a l u e s  o f  c a p a c i t o r s  t o  b e  u s e d  f o r  f i l t e r i n g  t h e  r e c t i - f i e d  o u t p u t  voltage. A good quality low ESR capacitor  of

1 � F  p l a c e d  c l o s e  t o  t h e  V

R

E

C

 p i n  a n d  o u t p u t  g r o u n d  w i l l

r e d u c e  t h e  r i p p l e .
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http://www.dlp.com
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