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LM2833XMY 1000 units Tape and Reel
eMSOP-10 MUC10A SPYB -
LM2833XMYX 1 5MH 3500 units Tape and Reel
. Z
LM2833XSD 1000 units Tape and Reel
LLP-10 SDA10A 2833X -
LM2833XSDX 4500 units Tape and Reel
LM2833ZMY 1000 units T d Reel
eMSOP-10 MUC10A SPZB LT "ape and 7o
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R IR KT Note 1)

AT =5 —MIFER - MEFHFAORBERHIATVEL A,

i 5 BRI EEL SR RO REE BB, 150°C

PG TBIRE (Note 2)

PRAFIRE e —65°C~+150°C
VINC, VIND — 0.5V ~ 7V N
FB & — 0.5V~ 3V RAMREI xR 7 — (15 7)) 220 C
EN EE — 0.5V ~7V
SW &+ — 0.5V~ 7V EiEER
ESD MH/E (Note 4 2kV
I (Note 4) VINC. VIND 3V ~ 5.5V
BB i R —40°C~+125C
BT

[Conditions] DOHHIZHFELOZRVRY, Vg = 5V T, HEEFHRCELHINTZIIvMEL T = 25 COBAITRVET, KFT
PSSy MIEIE — 40 'C~+ 125 COEAEIRE (T) #PICHOo TlEASNET, fo/h/ &RVIy ML, 3B &5

€E€8CINT

FTHE BRI Lo TRFES N E T, RFKME (typ) (TR EE T, EEZR T AMLL TOARSNTNET,

Symbol Parameter Conditions Min Typ Max Units
LLP-10 Package 0.588 0.600 0.612
Veg Feedback Voltage \'%
eMSOP-10 Package 0.584 0.600 0.616
AVeg/(AV xVip) Feedback Voltage Line Regulation Viy=3Vto 55V 0.08 %/
lg Feedback Input Bias Current 0.1 100 nA
V y Rising 2.70 2.90
Undervoltage Lockout - Vv
UVLO V\\ Falling 1.85 2.35
UVLO Hysteresis 0.35 \
. LM2833X 1.1 1.5 1.95
fow Switching Frequency MHz
LM2833Z 2.25 3.0 3.75
D Maximum Duty Cycle LM2833X 86 % %
ximum Du o
L vy LM2833Z 80 90
D Mini Buty Cval LM2833X 5 y
inimum Du cle %
MIN Yy LM2833Z 7
R Switch On Resistance LLP-10 Package >8 20 Q
wi i m
DS(OM eMSOP-10 Package 56
ler Switch Current Limit 3.4 44 A
Enable Threshold Voltage 1.8
Ven_tH v
Shutdown Threshold Voltage 0.4
lsw Switch Leakage 100 nA
len Enable Pin Current Sink/Source 100 nA
) o LM2833X, V5 = 0.55 3.2 5
Quiescent Current (switching) mA
la LM2833Z, Vg = 0.55 4.3 6.5
Quiescent Current (shutdown) All Options Vg = 0V 300 nA
Veg ¢ FB Frequency Foldback Threshold All Options 0.32 \
LM2833X, Vg =0V 400
e Foldback Frequency kHz
LM2833Z, Vg = 0V 800
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BERBIEE (-ox)

[Conditions] DOITFFFLORNRY, Vg = 5V T, EEPRTHILSNIZIIYMEL Ty = 25 COHAITRYVET, KFT
LRSIy MEIL — 40 C~+ 125 COESGTIRE (Ty) #iPHIChlzo CEAISNET, &b/ BRIy MER, 3B, &,
FIFRE BB Lo TRGESVET, R (typ) ITIBFERZREIE T, AR T ALL TOLRSNTVET,

Symbol Parameter Conditions Min Typ Max Units
0 Junction to Ambient LLP-10 Package 53 W
JA 0 LFPM Air Flow (Note 3) eMSOP-10 Package 50
) LLP-10 Package 12
8 Junction to Case (Note 3) °C/w
eMSOP-10 Package 11
Tep Thermal Shutdown Threshold Junction Temperature 165 oC
Rising
Tsp_nys Thermal Shutdown Hysteresis .'J:u::.ction Temperature 15 oc
alling

Note 1:  #if R IUERLIE, IC ITHEENIEAELTZD, MHARREIC/eo720, (B DME T I 2 WTREMEDHOVIy MEARLET, Zhid, #xthk
KIERITBNT, RIS ORSI TOLIIERMF A DR TIOT AN NHERET D2 LR
ThEtA, HEREEER) L3, 7 AABER ITHERET 2R 427RLTRY, ZORMAZEL CTHIESED T EBHT T<ES0,

Note 2: H—~/L « Uy TUNE, TAADIREN R RS THREZHA DL BELET,
Note 3: 4 JBHERKITLTZ 4 A2 F X 3 AL FOREARED JEDEC R —RITE A Z AT L, BB ERIRERICE ) NSy — DIl S ET,

Note 4:  A{KET /L TiE 1.5k Q & 100pF NE RSN ET,

SEBHELIR N SRR
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LM2833
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BRLo2WRY, Vg =5V, Ty =25CTY,
Loop Gain and Phase - "LM2833X" Loop Gain and Phase - "LM2833Z2"
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2
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d
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- . :
S i 3 EN (1V/DIV) 4
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Vour (0.5V/DIV)
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LM2833
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d
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ViN=5V, Vour=1.2Y
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Do
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i e
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Recovery from Thermal Shutdown - "LM2833X"
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T
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FIGURE 1. Simplified Block Diagram
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FIGURE 2. SW Pin Voltage and Inductor Current
Waveforms
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FIVr—a tER (-o%)

A1) |

Vi (2VIDIV)

EN (2V/DIV)

4

L Vour (1V/DIV)

V=5V, Vour=3.3V, Load R,=1.6Q |
L=1.2uH, Cour=44uF .

TIME (2ms/DIV)
FIGURE 3. Startup Response to Vy

i

STV (2VIDIV)

EN (2V/DIV)

- Voyr (1V/DIV)

V=5V, Voir=3.3V, Load R=16Q
L:1 ZHH, COUT:44“F1 CFF=47nF

TIME (2ms/DIV)
FIGURE 4. Startup Response to V|y with Cgg

=i

Vin (2VIDIV)

"EN (2V/DIV) |

bi

Vour (1V/DIV)

Vin=5V, Vou=3.3V, Load R;=1.6Q
L=1.2uH, Cqur=44yF

TIME (200ps/DIV)

FIGURE 5. Startup Response to V|y with 100us rise
time
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B, fEACIREE, HAMREORAS T ERBLIOHEE %
WA FET, IHEELEN OV ETFADE, LM2833 [ IAYT
YIRS E — EOATME (1.5MHz $£721% 3.0MHz) 5
400kHz (LM2833X) %721% 800kHz (LM2833Z) (Z FIJ £,
[MRFR72MERERHE ] @ "Frequency Foldback" 777 &% fRL
TSN,

BRORTYTES

LM2833 (3L — 7 fHfE I EZNHL TD2d . HEELY
~OVEIME VT W A T A A N TTEE T,
iz, BIRAZRN—T « FALBHERT D20, mEERL
DHIREBER O —FHIOIEINIELRVET, L—T -
ToTIENERTDGA. &) CRAIBIE A3 RS 4
HZLIFEEARSAREMERHVET, Z0IHmAs, V—7-
AT T IEE R YET DRI ED 1 21k, Figure 6 1R
4TI, 27nF ~ 100nF OFFHOT7 4—RKT7HTU—FK « av 7
Y (Cpp) & ERIOIREFEEFNEMNTH52ETT (Tl
OIFBIEPUL 2kQ LIELET ), 74—RT74+T—K a7
VLT, B t¥uorinEfsh, —7 %
TAHNENESNET, R—ALProX7oiEiL, IHhE
Bhitar 7o oB%eT,

W, (rad/s)

" R1xCrr

1

We = R1 XCFF

(1+ % ) (rad/s)

TN OREIIIEEBE X T A A BEOL T, HA
FBIEN 0.6V TSI HN, R—ARNEriligo%, fIHiH
LESEIMCHIES, ZD70, Cpp ZBMLESHEA. H
BEMEWNZE | AT YT IREI G2 DB/ ET,
21X, Figure 8 Ti%, HIJIJEEMN 3.3V DLEIZ, 47nF O
Cpph¥b— 7 HIIE % Figure 71283 ARD23kHz) 5 117kHz
IZJRITHZ M TEDLERFERLET, [FIUL, 0.3A B 3A D
P CAMBAT Yy MRICEB L T2 EDJREE ., Cpp 2320
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FIGURE 6. Adding a Cgg Capacitor
TIME (100us/DIV)

80 180
PHASE MARGIN = 79deg

48 108
s — ] V|N=5V, VOUT=3-3V
32 T— =L 72 - L=1.214H; Cour=44pF, Cae=47nF 0

FIGURE 9. Load Step Response without Cgg
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FIGURE 7. Loop Gain and Phase without Cgg TIME (100us/DIV)
80 180 FIGURE 10. Load Step Response with Cgg
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EHIR

LM2833 [TV A7 NV LIZEREHIRL, NE /T — « AT
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EQE-I-jJ"rF(O’j%)
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%) ZEBRBIZPETHETT,
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Pswr = 0.5 X (V|y X loyt X fsw X Trise)
Pswr = 0.5 X (Viy X loyt X fsw % TraLl)
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lo B ERRIFHEL I T, LM2833X TIdud ¥ 3.2mA 2
FE. LM2833Z TITal & 4.3mA FEE T,
RFEW 72T TV —ar OB HOF % Table 1 IT/RLE
T,
TABLE 1. Power Loss Tabulation

Conditions Power loss
Vin 5V
Vour 3.3V
lout 3.0A Pout 9.9W
Vp 0.33v Ppiooe 277mW
Rbson) 56mQ Peonn 363mW
fow 1.5MHz
Trise 10ns Pew 225mW
Teall 10ns
INDpcg 28mQ Pnp 252mw
Iq 3.2mA Pa 16mwW
n 89.7%
D is calculated to be 0.72

PLOSS =1.133W

PLoss =2 (Pconp + Psw + Pq + Pinp + Ppiope)
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v,

Vine SW. Vour BURBRIZIZ R E e AC BN ENDTZD, T
XHEFELL, o, BEIEDIZLTESY, — L&
AE B BT IITIRE A X ez ET,
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LM2833

LM2833X [E &4 1

L1 \Y}
V 910 7.8 ouT
o—" o o———1 VIND sw m * °
D1
wE L =3
EN  LM2833X -
5
o= ._E1 VING FB - C2
= 4
G35 NC R2 §
SGND PGND
|
L &
FIGURE 11. LM2833X (1.5MHz): V| = 3.3V, Output = 1.2V/3.0A
Bill of Materials
Part ID Part Value Manufacturer Part Number
U1 3.0A Buck Regulator NSC LM2833X
C1, Input Cap 22yuF, 6.3V, X5R TDK C3216X5R0J226M
C2, Output Cap 47uF, 6.3V, X5R TDK C3216X5R0J476M
C3, Bypass Cap 0.22pF, 10V, X7R Murata GRM216R71A224KC01D
D1, Catch Diode Schottky, 0.33V at 3A, V=30V Toshiba CMS01
L1 1.8uH, 3.6A TDK LTF5022T-1R8N3R6
R1 2.0k, 1% Vishay CRCW08052K00FKEA
R2 2.0kQ, 1% Vishay CRCWO08052K00FKEA
R3 10Q, 1% Vishay CRCWOQ080510ROFKEA
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LM2833X [El & 2
L1 Vout
\ 8 m
o—N ° 9,10 VIND SW L o
D1
R3 § 2 L R1 § Crr
EN  LM2833X -
5 L
C1Z Hvine FB * -=C2
C3 2 4
NC R2 §
SGND PGND
|
[ &
FIGURE 12. LM2833X (1.5MHz): V,\ = 5V, Output = 3.3V/3.0A
Bill of Materials
Part ID Part Value Manufacturer Part Number
U1 3.0A Buck Regulator NSC LM2833X
C1, Input Cap 22uF, 6.3V, X5R TDK C3216X5R0J226M
C2, Output Cap 47uF, 6.3V, X5R TDK C3216X5R0J476M
C83, Bypass Cap 0.22yF, 10V, X7R Murata GRM216R71A224KC01D
Cgr, Feed-forward Cap 47nF, 10V, X7R AVX 0805ZC473JAZ2A
D1, Catch Diode Schottky, 0.43V at 3A, Vg=30V Vishay SSA33L-E3/61T
L1 1.2uH, 4.2A TDK LTF5022T-1R2N4R2
R1 10.2kQ, 1% Vishay CRCWO080510K2FKEA
R2 2.26kQ, 1% Vishay CRCWO08052K26FKEA
R3 10Q, 1% Vishay CRCWO080510R0OFKEA
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LM2833

LM2833Z [aE& 451 3
L1 v
V 7,8 ouT
IN 9,10 . m
° * * VIND sw * 0
D1
©3 L =3
E EN LMm2833z -
L 1 5 L
C12 VINC 9 - C2
c3 = 4
R2 §
SGND PGND
D
¢ & <
FIGURE 13. LM2833Z (3MHz): V| = 3.3V, Output = 1.2V/3.0A
Bill of Materials
Part ID Part Value Manufacturer Part Number
U1 3.0A Buck Regulator NSC LM2833Z
C1, Input Cap 22uF, 6.3V, X5R TDK C3216X5R0J226M
C2, Output Cap 47uF, 6.3V, X5R TDK C3216X5R0J476M
C3, Bypass Cap 0.22uF, 10V, X7R Murata GRM216R71A224KC01D
D1, Catch Diode Schottky, 0.33V at 3A, V=30V Toshiba CMSo1
L1 1.0pH, 4.0A Taiyo Yuden NP04SZB1RON
R1 2.0kQ, 1% Vishay CRCWO08052K00FKEA
R2 2.0kQ, 1% Vishay CRCWO08052K00FKEA
R3 100, 1% Vishay CRCWO080510ROFKEA
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LM2833Z [EIg&{ 4

L1
VouT
\ 8 m
o—N__o ° 9,10 VIND SW ¢ o
D1
R3 § 2 L R1 § Crr
EN  Lm2833Z - T
5 -
C12 2 1 VINC FB > ¢ - C2
C3 = 4
NC R2 §
SGND PGND
i
[ & o &
FIGURE 14. LM2833Z (3MHz): V,y = 5V, Output = 3.3V/3.0A
Bill of Materials
Part ID Part Value Manufacturer Part Number
U1 3.0A Buck Regulator NSC LM2833Z
C1, Input Cap 22yF, 6.3V, X5R TDK C3216X5R0J226M
C2, Output Cap 47uF, 6.3V, X5R TDK C3216X5R0J476M
C83, Bypass Cap 0.22yF, 10V, X7R Murata GRM216R71A224KC01D
Cgr, Feed-forward Cap 47nF, 10V, X7R AVX 0805ZC473JAZ2A
D1, Catch Diode Schottky, 0.43V at 3A, Vg=30V Vishay SSA33L-E3/61T
L1 1.0pH, 4.0A Taiyo Yuden NP04SZB1RON
R1 10.2kQ, 1% Vishay CRCWO080510K2FKEA
R2 2.26kQ, 1% Vishay CRCWO08052K26FKEA
R3 10Q, 1% Vishay CRCWO080510ROFKEA
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