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Standard Application

(Fixed output voltage versions)

INPUT QUTPUT

input Voltage LM2825-5.0

+40V (Max)

Output Voltage
+5V @ 1A

GND

NA24F O O EMI

EMIOOOmO O 000000000 CEMIOOO OO CISPR22
oo BOO0Oooboooooo

30....230MHz 30 dBu V/m
230....1000 MHz 37 dBu V/m
1....10 GHz 46 dB p V/m

goooao

24 [CINC (Do Not Use)
231 GND
22 [ZINC (Do Not Use)

oND [
sNo 2
(Do Not Use) NC[] 3
[ P
s 20
ot ) BE | magas
[ 4 1
Oes
(Do Not Use) NC ] ¢

Input

OoOooooo

ADJ

(ADJ, H = ADJ Versions only) 10 15 FANC (Do Not Use)
eno 11 14 |71 Shutdown/Soft-start
ono 12 13 |71 Shutdown/Soft-start

“ NC (Do not use)” pins: See Figure 11.

Top View

gooad

Order Number LM2825N-3.3, LM2825N-5.0, LM2825N-12,
LM2825N-ADJ or LM2825HN-ADJ

See NS Package Number NA24F
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LM2825

OO0O0000 Notel)

LM2825-3.3 00000

0000000000000 000O0O000O0O0O00000O000O0
OooboooOoOoOoO0OO0O0OO0OO0OO0O0O00O0O0000O0

ESD OO

(Note 4)

00000 (Note 3) 2kV
000000 (V) 0 45V goooo (coooooi0) 2600
SD/SSO00 00O (Note 2 6V

(Note 2) oooo
ggooog
(3.3vOs5.0vO0O4d ADJ) g1vo vogov gooooo 04000 T, OO 850
(12v OO0 H-ADJ) gi1vg vagd 1e6v godooooo O4000 TJDI:IIZSD

ADJO OO0 (ADJOH-ADJOO ) go3viOdvQd 2sv o000 @3vooooo) 4.75v 0O 40V
oood oood oooo ¢vaoooo) 7V 0 40V
oooooo 040000 1250 oooo azvO0O0oo) 15v 0O 40V

0000 (-ADJOH-ADIO0O000 ) 4.5v 0O 40V

ooooooooooooooar,025000000000O0000000000000000 OFigure200000 00000003

Symbol Parameter Conditions LM2825-3.3 Units
Typical Limit (Limits)
(Note 6) (Note 7)

Vour Output Voltage 475V 0 Viy O 40V, 0.1A 0 L gpap O 1A 33 v
3.168/3.135 | V(min)
3.432/3.465 | V(max)

Line Regulation 4.75v 0 vy O 40V 1.5 mV
It oap D 100 mA
Load Regulation 0.1A0 Ijpap O 1A 8 mV
VNGO 12V
Output Ripple Voltage VinO 12V, I gap O 1A 40 mV p-p
n Efficiency VinO 12V, I} gap O 0.5A 75 O
LM2825-5.0 00000 (Note4)

ooooooooooooooar,02s00000000MOO0000000OOCO0O00O0O000 OFgure200000000000O00O

Symbol Parameter Conditions LM2825-5.0 Units
Typical Limit (Limits)
(Note 6) (Note 7)

Vour Output Voltage 7V O VinO 40V,0.1A 0 LT pgap O 1A 5.0 \%
4.800/4.750 | V(min)
5.200/5.250 | V(max)

Line Regulation 7V O VO 40V 2.7 mV
I oap O 100 mA
Load Regulation 0.1A0 Ijpap O 1A 8 mV
Vo 12v
Output Ripple Voltage VinO 12V, L1 gap O 1A 40 mV p-p
n Efficiency VinO 12V, I} gap 0 0.5A 80 O
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LM2825-12 00000
00000000000000,02500000000@M0000000000000000 OFigure2000000000000

(Note 4)

Symbol Parameter Conditions LM2825-12 Units
Typical Limit (Limits)
(Note 6) (Note 7)

Vour Output Voltage 15v 0O Vi O 40V,0.1A 0 I gap O 0.75A 12.0 \Y
11.52/11.40 | V(min)
12.48/12.60 | V(max)

Line Regulation 15v 0O vy O 40V 8.5 mV
I oap O 100 mA
Load Regulation 0.1A 0 I;pap O 0.75A 12 mV
Vind 24V
Output Ripple Voltage |ViyO 24V, I gap 0 1A 100 mV p-p
n Efficiency VinUO 24V, I} gap O 0.5A 87 O

LM2825-ADJ 000 00O

ooooooooooooooar,02s00000000MOO0000000OCO0O00O0O000 OFgure300000000O000O00O0O

(Note 5)

Symbol Parameter Conditions LM2825-ADJ Units
Typical Limit (Limits)
(Note 6) (Note 7)
Vaps Adjust Pin Voltage 45V 0 VO 40V, 0.1A O I oap O 1A 1.230 \%
1.23v 0 Vourd 8V 1.193/1.180 V(min)
1.267/1.280 | V(max)
n Efficiency Vin 12V, I} gap O 0.5A 74 O
Vour Programmed for 3V. See Circuit of Figure 3

LM2825H-ADJ 0 OO0 O
00000000000000M,025000000000M0000000000000000 OFigue3000000000000

(Note 5)

Symbol Parameter Conditions LM2825H-ADJ Units
Typical Limit (Limits)
(Note 6) (Note 7)
Vaps Adjust Pin Voltage ov O VO 40V,0.1A 0 I pap O 0.55A 1.230 \%
7V O VourQ 15 1.193/1.180 V(min)
1.267/1.280 V(max)
n Efficiency VinO 24V, I pap 0 0.5A 87 %
Vour Programmed for 12V.
See Circuit of Figure 3

All Output Voltage Versions 0 0 00O

000000000000000T,025000000000000000000000000000000000003.3V05.0V
0 ADJ 0000000 VO 12V0 12V0 H-ADJ 0000000 Vi D 24V 0 I gap 0 000mA 00 00000 O

Symbol Parameter Conditions LM2825-XX Units
Typical Limit (Limits)
(Note 6) (Note 7)
I DC Output Current RO 0Q 1.4 A
Limit
1.2 A(min)
2.4 A(max)
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All Output Voltage Versions 0 OO0 00 (0oo)

UoodoboobobooobodTr,b2stoobboobooboo0oo0o0ooO0oo0o0o0o0ooooboo0oooooooo3.3vads.ov
0ADIO0O00000 VO 12VvO 12V0O H-ADJ O O0O0000 VO 24VO [oap U HOdmA OO0 000000

Symbol Parameter Conditions LM2825-XX Units
Typical Limit (Limits)
(Note 6) (Note 7)
I Operating Quiescent  [SD/SS Pin[J 3.1V 5 mA
Current
(Note 8) 10 mA (max)
IsTRY Standby Quiescent SD/SS Pin O OV 65 uA
Current
(Note 8) 200 M A(max)
Iapy Adjust Pin Bias Adjustable Versions Only, Vgg O 1.3V 6 nA
Current
50/100 nA(max)
fo Oscillator Frequency |(Note 9) 150 kHz
0 ja Thermal Resistance Junction to Ambient (Note 10) 30 0o /w
SHUTDOWN/SOFT-START CONTROL Test Circuit Figure 2
Vsp Shutdown Threshold 1.3 v
Voltage
Low (Shutdown Mode) 0.6 V(max)
High (Soft-start Mode) 2.0 V(min)
Vss Soft-start Voltage Vour U 200 of Nominal Output Voltage 2 A%
Vourd 1000 of Nominal Output Voltage
Isp Shutdown Current Vsautpown U 0.5V 5 bA
(Note 8) 10 M A(max)
ISS Soft-start Current VSOFT—START 0 2.5v 1.6 IJ A
(Note 8) 5 M A(max)
Note1: 00000 O0OODO0ICOOO0OOOOOOODODOOOOOOOOOODOOOOODOODICOOOOOOOOOOO0OODODOOOMOOOOOOD
gOoo000ooooocoOoOoOoooOo0obbo000o0Oooo0oooboooo0o0o00ooOoBon
Note2: 000000 O00O0OODOOOOODOOOOOOOODOOOOOOOOOOOSmAOOOOOOOOOOOOOO
Note3: ESDOOOO0OOODOOO 100pFO00000O0O0OLQO000000D0OOODODOO
Note 4: LM28250 Figure 20O OO0 O 00000 O0O00O0O0OOCOOOO0OO0OO0COOOOO0OOOODOOOOOOOOO
Note 5: LM28250 Figure 3000000 0000000000000C00000O0O0OOOO00O0O0O0ODOOOOOOOOO
Note6: OO0O02500000000000O00O00O0O0OO0
Note7: 000000000 (0000 )OODOOODOOOOOOOOOOO0OO (OO0 )00000000O0O0000O0000000 100000000000
000000000oooomob00oo0oo0o0n (SsQo) Uoooooooboboooopbooopooooooo00oooobOCoooo
oooooooaoQuyboooooooooo
Note 8: I oop0 0A
Note9: 0000000 0OO0O0200000000000000000000O0OO0DOOOOOOOOOOOODOODOOOOO
Note 10: 2400 DIPOOOOOO 200000 (0035 mI0000000000000O0O000O00OO0O0OOOO0OO0O0OD-000000 @OBODOooo)HOd
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Switch ON —
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I
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LM2825

Shutdown/Soft-start

O0000000 (Figure2OFigure3 000 )0 00000003.3V05.0V0 ADIO00000 VO 12VO12VO H-ADJ
000000 ViyO 24V O I oap D 100mAO T, 0 2500(000)

Soft-start Soft-start Response
Current
6 - _ T T T
Al: l\[ T T . Ty = 25%C jhme 120ms 1.2
100 1l Peak Value ~ 16 pA ® 100 }
T, = 125°C / / 5 | : Cooftstart v
= 80— / 7\ -40°¢C g 8 )
R / / = 4l 5 e 0.01 uF
o ° ° +
s 60 2 1255¢ -40°C < T; < 125°C z I 0.1 uF I
" 25°C %—’/ = 3 J S 40 £
5 0 & | = I I 1.0 uF
2 / /_4000 g 125°¢ 3 20 [T I
2 20 / / / o 2 [ | 0
H ) - 44ms| 44ms |440ms
0 1 ZSTC —ﬁfﬂ» § V+
- o — —_
. 40°C 0
0 1 2 3 4 5 0 1 2 3 4 5 5 7 8 0.1m im 10m  100m 1 10
SOFT-START PIN VOLTAGE (V) SD/SS PIN VOLTAGE (V) TIME (seconds)
Switch Current Adjust Pin

Adjustable Version

Only \

AMBIENT TEMPERATURE (°C)

Load Transient Response for Continuous Mode
VlN O 20V, VOUT O 5V, IL 0O 250 mA O 750 mA

1
at

A:  Output

Voltage 100 mV/div (AC)

B: 250 mA O 750 mA Load Pulse
Horizontal Time Base: 200 p s/div

100mV
AC/
div.

1A

0.5A
0A

Limit Bias Current
16 — 10.0
V‘NZIZV
2 s Vour = 5.0V Z s
= L = 7
= e 2 50
Z 14 ~ £
s 4 3
g2 g 25
3 13 @
= 12 3
o S -25
e
1.1 -5.0
-40 =20 0 20 40 60 80 100 50 =25 0 25

50 75 100 125

JUNCTION TEMPERATURE (°C)

Load Transient Response for Discontinuous Mode
VinO 20V, Vour O 5V, 1.0 40 mA O 140 mA

100mVv
A AC/
div.

200mA
100mA
0OmA

!

A: Output Voltage 100 mV/div (AC)
B: 40 mA O 140 mA Load Pulse
Horizontal Time Base: 200 p s/div

FIGURE 1. Typical Load Transient Response
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Output Voltage
+3.3V or +5V @ 1A
or +12V @ 0.75A

ooooao
Input Voltage INPUT OUTPUT
YOV (e . LM2825
+ JE
et Log, uF | sHuTDOWN/ | oND
Shutdown . SOFT-START
Input 1
: 0.1 uF == Cgs**

=

* 00000 —0OO00000000oOoOoooOoobooob0boooboboebObOOOOOOOOOOODOOO

** 00000 —0000ooooooooo
VinO 40V (max)
Vourd 3.3Vor5V @ 1A or 12V @ 0.75A

FIGURE 2. Standard Test Circuit
(Fixed Output Voltage Versions)

ETTY

Crr

R1

ocate the programming resistors near

— L
————AMw—hggzL—————

the feedback pin using short leads

<

Low ESR
Short Leads

o o o o o e F]

Optional Post Ripple Filter

o> Or
- - -y

1k ADJ Output Voltage  _ _ _ _ _ ___ _______ .
1.23V to 15V | 2.2 uH \
Input Voltage . INPUT _ OUTPUT 1 \
+40V (Max) b LM2825-ADJ 1 Ve 1
¥ 1 1
c1* # 82 uF | SHUTDOWN/ | GND L : . L :
_ 0 0
Shutdown . SOFT-START N . NE
1 47 pF 1
Input 1 " D | ol
V0.1 uF 22 Css ] 1
1 | 1 1
hd e 1 1
—_ 1 Low ESR 1
- I Short Leads !
e o o ————————— - o

* 00O000 —0OO0O0000obooOooboboooooboooOobooooboebbOOOODOOOOOOODOOO

** 00000 —0OOooocbooooooo
**00000 —00000000000000

VinO 40V (max)

VourD 123V O 8V (LM2825-ADJ)
7V 0O 15V (LM2825H-ADIJ)

Ioap U Iyax (DOOOO O )

FIGURE 3. Standard Test Circuit

(Adjustable Output

goooooooano

Oooooooooooo
(Figure 3000 R1IOR2000 )

LM2825 00 2 00000000000000000 LM2825-
ADJ O 1.23v 0 8v 0 0O0OOLM2825H-ADJ O 7v O 15V O
uboboooobobooocooooboooooboooboboooo
oobooo

R2
VouT = VREF (1 + ﬁ_‘l—) where Vpgp = 1.23V

RID240Q 0 1.5k 000000000000 0000000
00 ADJ 000000000000000000000 (000
0000000000000000000000100000
0ooooo)

Optional Post Ripple Filter

Voltage Versions)

rRoROODODOO0O0O0OOOOOOO
Vout _

)
VREF

Vour0000000000000 VO VourDOOO 2V 000
0000000000000

R2:R1<

goooooooooo

oooo00ooooooooo

Css: 0000000 OOOODOOODOOOOOOODOOODOO
000o0oooo (ooboobooboob0 H)yooooooooo o
gooboooobo0obobbobooboOoooobooboobooooo
gooooooooooooooobooboboOooobooboo
gooooooooobobooooboboooboooboboobbooo
gobooooooboobboboboobboob o
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goooooooob (0boooob HFQDOODOOOoOoooo
pLOOO0OO0OOOOOOH)OODOOOO

ooboooobbobobooboooooboooooboooooooo
oobooooOoboooooooooobboboo o0 davato O
oboobooooooboboboobooon ESR 000000
gooooooooobobobooooooboooboooooood
ooooboooboooobobobbooooooooobooooo
gooooooboooboooooooobooboooo avx O
O TpSOOOOOSprague OO 593D O0O0O0OOOOOOOOOO
oooooboboooooo

oooobOoooOoobobobooboooobooobooboo
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0000000000000 Figure 4 000 0 0 000000000
OO0 RyRIO 1KQ)0 000 CeggO O O0O00OOOOO

Vour R2 Crr
LM2825-ADJ
2 630 N/A
3 1.43k N/A
4 2.26k 2700 pF
5 3.09k 2700 pF
6 3.92k 2200 pF
7 4.75k 1800 pF
8 5.49k 1500 pF
LM2825H-ADJ

7 475k 2700 pF
8 5.49K 2200 pF
9 6.34k 1800 pF
10 7.15k 1500 pF
11 8.06k 1000 pF
12 8.87k 820 pF
13 9.53k 680 pF
14 10.5k 680 pF
15 11.3k 680 pF

FIGURE 4. Cgf Selection Table

ooooooo

Figure 100 20000000000 COCCO 2000000
goooooobooobobowFOOOOOOOOOODOLOO
ooooooooooooooooooooo

gooooao

LM2825 0 0240000000000 pipO0O0000OOO0O
gooooooboboooobobobooboobooboboooo
goooooooooooboobooooobooooooooooo
Oooooooooo LM282s5 DOO000oooooood o

40

35

30

25

20

Input Voltage (V)

40 20 0O 20 40 60 80 85
Ambient Temperature (°C)

FIGURE 5. Usage of the Soft-start Capacitor
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T,00 400002500 T,00 2500 0000000000000 O0OOOO

oooOoo0b000oooO0ooCoOo0OoOoOoooocopoooooOoOoooOoOOOooOOOOOODODDOOCOOOdDEoODO
00 Figure 6 0 Figure 700 OOOOO O
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FIGURE 6. LM2825 Output Current Derating for Ty0 0O 40000 250
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FIGURE 7. LM2825 Output Current Derating for Ty0OO 2500 00
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TYPICAL THROUGH HOLE PC BOARD LAYOUT (2X SIZE), SINGLE SIDED, THROUGH HOLE PLATED

Note: Holes are not shown.

INPUT OUTPUT
Input Voltage _ Output Voltage
+40V {Max) LM2825-5.0 +5V @ 1A
+5Vh“td°‘”” Input  iNg148 | SHUTDOWN/ GND
orr Ton SOFT-START
0 ...........
0.1 uF T Css

- —
L SD/SS AN
Voeeee .20k p N
’ o | oFF at \
I ¢
0T —_ Css 1
\ 10k 0.1 uf /
~ 4
\\ ’/
S —— —_ —— PP

FIGURE 10. Typical Circuits Using Shutdown/Soft-start Features

COPPER SIDE COMPONENT SIDE

“ No Connect Pins” are connected to copper pads for thermal reasons only and must remain electrically isolated.

FIGURE 11. 2X Printed Circuit Board Layout

11
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LM2825 SIMPLE SWITCHER® 1A DC/DCOO OO

O0000 ooooooo inches (millimeters)

1.250 + 0.010

[31.75 £ 0.25]
24 13

' W W i W e W e Wi W W Wi

0.540 + 0.005
[13.72 % 0.13]

PIN#HDENT—/\UUUL‘JUUUUUUUU
1 12

0.060 £ 0.005 0.610 + 0.010
1152013 P 0.170 _ |— -
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[2.54 £ 0.25] NA24F (REV D)

24-Lead (0.600” Wide) Molded Dual-In-Line Package
Order Number LM2825N-3.3, LM2825N-5.0, LM2825N12, LM2825N-ADJ or LM2825HN-ADJ
NS Package Number NA24F
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