CX1117

1A Low dropout voltage reulator

GENERAL DESCRIPTION

The CH1117 sesies of adjustable and ficed vollage regulsors are designed to provide 18 oulput
current and 1o operata dovn to 1% input-lo-owiput differental. The dropout valtage of the device
is guarantead maximum 1.3 at maximum output current, decraasing al lowes load curments.

On-chip timming adjusts the reference vollage to within 1% accuray. Current limit s alse
trimmed, minimizing the siress under cwericad conddions on both the regulator and power

BOUrcE circuitry

The CX1117 devices are pin compatible with other three-lerminal SCSI1 regulators and ane
ofiered n the low profle surface mount SOT-223 package and in the TO-252 (DPAK) plastic

parckage

FEATURES

*Three Termmal Adustable or Fiked  Vollages®
1.5V, 1.8, 2.5V, 2.B5V, 3.2V and 5.0

# utpud Sumant of 14

# Operates Down bto 1V Deopout

#Line Regulation: §.2% Max

#Load Regulation: 0.4% Max,

#50T-223 and TO-252 package availabls

APPLICATIONS

#+High Efficiency Lingar Regulaors
*Pog| Regulalors for Swilching Supplies
+ 5V to 5.3V Linear Regulatar

* Powerr Managemaent far Molebook

* Batbery Chargers

+ Battary Powered Instrumantation

* Acter 5051 Tesrminators

ORDERING INFORMATION
PACKAGE TYPE OPFERATING JUNCTION
T 252 S0T.223 TEMPERATURE RANGE
£X1117-A0J EX1117-AD 0o 125° C
CXI117-1 5 CXIMT-1.5 Q1o 125" C
CEINT-18 CHEI1IT-1.8 046 125" C
CX1117.:2.5 EX1MT-28 010 125° ¢
CEIT-285 CE11T-2.85 Qe 125" C
CEXINT-33 CHI1IT-A.8 040 125 C
CE1117=-5.0 CH11T-5.0 Q1o 1257 C

“For sddinoral svailable Rxed voliges conbect fackory.
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ABSOLUT MAXIMUM RATING S Hote 1)

Prorwsr Dimsipation
Impar Vohage

Operating Junclion Temperaiune

Control Secton

Power Transissor
Storage Memperaiung

Inbernally hmfed
i)

0 1o 125508
o 1o 18076
-85 C 80 +150°C

ELECTRICAL CHARACTERISTICS

Elgcirical Characteristios at logr = 0 mé, and T, = +25°C unless oiherwise specified

Soldermg rformaton

Lead Temperaiuns | 10 seo) 300G
Themal Resistanos

TC-253 package P M= BOPCAN
SOT.323 package o = SOPCANT

* Witk packege soldening W COppEr BreR  oywer
backside grourd plars or imemal power plane gla
can wary Tram 48°CAY ta »BI°CAY depanding on
mourTing technique and the size of the copper aea

Parametar Davice Conditiens Min Typ | Max | Unils
=10 m&
Reference Volage - ‘our 1238 | 1250 [1e2 | W
1 10maA. <lguT <14,
{Mose 2 T 1228 | 1.280 [12m0 | v
1.5¥= 1 W - I"'I,'.F.,I'I'l =12
Output W 1.488 | 1800 | 1818 W
put Voltage G718
| Mode ) Ol 18 300Ny s12 1.478 | 1.500 | 1.524 W
i.7az | 1800 | 1818 W
CEINT-1.8
Q sl 518, 33Ny 21380 1.773 | 1.800 | 1,827 W
2475 | 2500 | 2525 W
CEINT-25
0 slaprs b 206 gy <120 2460 | 2500 | 7560 W
282 2850 | 288 W
GEi117-2 65
0 iy <14 4 A5y <12 .70 24880 | 2 W
3267 | 2 a3
CHi197-33 “ 0 v
0 Slpigy <18 A TS Wiy <12V 3238 | 300 | ANEE W
44 5 Q50
CEX1NMTE0 o el B M
0 Sloyr 214, BEW <\ =12W 4000 | 5000 | 5100 W
= 10 md =Ll a2 e
Live Raguiation CHi117 T
1,585 (Wiw - Vo) 212¥ anas | az %
a3 =1 i
CEI1I7-15 ANy S12V
06 6 P,
CX1I117-1.8 33 Tl 93 : e
I e <1
e 08 [ mi
CXI17-28 410 P ke = i
- Frr—
e 0.8 [ i
T s E ] v
i117-2 &35y S1EY
" 0.6 & m'
0.5 10 L'
CEIIT-3.3 & TEN <1
SV A2V 1| e | mw
e—— . - 0.5 10 i
Sl 10 | 18 miv
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Paramater Davice Conditions Min | Typ | Max | Unifs
Wi - Woamd =30, 01 i ]
Loac H;-gui:nn - 84 - Vo “
{Males 2, 3] 10mdiclayer 214 0.2 0.4
3 i i
CHIT-1.5 2EN Ol <14
V=SV, Dslour B 0 iy
CHIT-1.8 AT 18 ! o m
B VR e 6 | 2 | mv
CXIINT-25 Vipg=5V, Dsloyy <14 pEl™
i ) B n miy
CEINT-2.85 =B\ 0 <l 14 ! b m
) Vo ikl 3 20 v
G733 WSSV, O SlggrslA ! " m
i 7 5 iy
CHAT-5D V=BV 0 14 y - ™
' e, Kot w | 35 | mv
CX1197 Wt . Waer = 1%,
o Tt
.-,‘rm._. |m S BZSR2 [lagr = 1A (Nobe &) 14 1.1 W
pee BEL3 ALED
CHIMT
Curnaey Limil 1 581 B2 ST JiWie - Voo = B aon 1,400 | 1,500 e
BRI AL50
"l Load .
e CRIIT {¥im - Veur) 5 | 1 | ma
Curmard = 12V (hote 5)
AL LE]
(aiesscant Currert |15 842553 fuyy <12V 5 10 T
BALAALEQ
{ =120Hz , Cour = 228
Rigiph Rapaction CEIIT Tardalum, laur = 14, (VigeVour 1 B0 75 g
= 3 Capy = 100F
11T s i - -
[ 120HE , Cour = 22F 80 - -
o2 Bie 205 Tarakim, gy = 14, Wy = 8V
f =120z , 22
CEI117-23 - Cour = 2246 B0 T2 o8
Tartalum, lgyr= 14, Vg = 6 3V
f=120HE , =23
CEUAT-ED Cour = 22uF B0 (1 [ ]
Tariakim, lgur = 14, Wy = 8V
Ty = Z5°C, Z0ms pulsa
Thermal Reguiation | CX1117 * N = aocm | oo | ww
10mé, - <14, 55
Adjust Pin Curert | €117 et -
1.5V (Wi - Wesurh <12V 129 s
B Pin Curmen T0m, Sayy <14
A ’ cKINT 0z | s "
Charga 1.5V (V- Vi 212V
Temn g
per 0.5 %
Stabikty
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Parameter Device Conditians Min | Typ | Max | Units
Long Fem T =125°C, 1000Hs 0.3 1 %
Slabiny # ' ‘

RIS Output Mase

Ta=25"C, 10Hz of 510kHZ 0.003 %
% of Mpur i
Thermal
Hesslance 15 “Ene
Junction=to-Case

Parameiers identified with boldiace type apply over the full operating temperalune range

Mots 1: Absolute Maximum Hatings indcate limils beyond which damage 1o ihe device may ooour. For
guararieed specifcalions and lesl conditorss, see the Eecincal Charackeristics. The puarantesd specifications
apply anly for e lesi condibons ksied

Maots 2; Link and Load regulation ane guaranieed wp o the masimum power dissipation of 1.3 W Power
dissipation is defermined by the inpuliowtpad dfferential and the output cumen. Gusranteed mamimum power
dissipaion will ngl be availasie cvar i Tull Inpuiici i rangs

Hote J: Sea thiimal megialion spesicmond for changes n oulpul wollags s o Paaling efecs. Line and
load regulshion are measured at @ conslant juncion temperature by low duty cycle pulse jesing Load
regulation is measured af e ouiput lead ~1/87 from the package.

Mite &: Dropout vokage is apechiad cuar $a full cufpad curren] rangs of the deyice.

Mt 31 hlinamum load curment i defined as the mmimuom ootpot coment reguired o painiaem regulabon
When 15VE iViw= Vour) £12% the deviee s guaranteed 1o regulate if the cutpul ocurrent is greater than
IRTTEY

APPLICATION HINTS

The CX1117 seres of adjusialble and fixed regulators are easy 1o use and are profectad aganst
ghorl circuit end thermal overleads. Tharmal protaction circuitny will shut-down tha requlatar
shoukd the junclion Emperature exceed 16570 al the sense poind,

Fin compatible wih older fheee lerminal adpstable regulators, these devices offer the
edvantage of a lower dropoul woltage, more precise reference lolerance and Emgroved
referenca stability with Sempsrature

Stability

The circuit design used in the CX1117
simies  mouines the use of an output
capacitor as part of the device frequency
compensation. The addition of 22uF solid
tantalurm on the cubpul will ensure stability
for 8l oparating conddions.

Whan the sdjustment fermingl is bypassed
with a capagior o improve ihe ripphe
rejection, the requirement for an output
capacitor increases. The walue ol Z2pF
tantalum covers all cases of bypassing the
adjustment terminal. Without bypassing the
adjusirment lefrminal smaller capacibons can
be usad with epually aood resulis.

Pagge 4 ol 4

To ansure good ansient responsa with
meavy boad current changes capacibor
vithues on the order of 100mF are used in
the output of many regulstors. To further
improve slability and ransient responss
of these devices larger valuas of oulpu
capacior can be used.

Protection Disdas

Linike olier regulators. the CHI1117
family does nol need any protection
diodes between the adjestment pin and
the output and from the owlput to the
nput o prevent owver-siressing the die.
internal resestors are limiting the intemal



.current paths on the CX1117 adjusimen
pin, therelore even with capacilars an the
gdjustment pin n prodection dicde s
needed o ensure device safety under
shof-crcuit condiions.

Ciodes betwesn the input and autput are
not usually needad. Microsecond surge
currents of 504 to 1004 can ke handled by
the nfemal diode between the input and
output pins of the device. In normal
operations it is difficul to get these values
of surge currents ewan with the use of
large output capacitances. [ high wvalua
outpul capacitors are used, such &85
1000mF to S000mF and the input pin is

insfantanaously shored fo ground,
-
Vi, CHi1T _ yout
R _L Cour
I 2auF

Load Regulation

Trwe remote load sensing it is not possible
bo provide. because the CX1117 &= a thres
tesminal devica. The resistance of the wire
connecting the regulator to the load will
limé the load reguiletion. The data sheet
specification  for  load  regulation s
measured &t the boftom of the package.
Magative side sensing is a frue Kalvin
conmection, with tha bottomn of the oulput
divider returned 1o the negative sde of the
load

The best lead regulation is obtained when
the top of the resistor divider BT i
conmected directly to the case not fo the
load. f B1 ware connecled 1o the lpad, the

PFage LY

damage can occur. & diede from outpud 1o
input |8 recommended, when a crowbar
cincuil at the input of the CX1117 is wsed
(Figurea 1).

Output Voltage

The C¥1117 series dewvelops a 1.25Y
refarance waltage betwesn the output and
the adjust ferminal. Placing a resistor
betwesn these two terminals causes a
constant ciment to flow through R and
doeen through R2 o sai the overall oubpud
voltege. This cument i nomally the
spaciied minimum load current of 10md.
Because lapy is wery small and constant i
represents a small error and il can usually
b igriored

WrEH

fn;r

ViouT = Viag {1+ R HapRE

Figure 2. Basic Adjustable Regulator

effective resistance between the regulator
and the losd wowkd be:

RP x ((R2Z+R1)/ R1),

RF = Parasilic Line Resistance

CEIIT
H out
Al

"COMMECT R1 T CASE

"CONMECT B2 TO LOAD

Figure 3. Connections for Best
Load Reaulation



Connected as shown above | BP & nol Experments have shown thal ihe beat
miltiplied by the divider ratio spreadig copper layer does nol need 1o be
In the case of fixed voltage devices the top glectrically connecied to tha tab of the device.
of R1 is connected Kelin internally, and The PC matenal can be wery effectva at
the ground pin can be used for negative transmiting heatl bebween the pad anea,

sida sansing. attached to the pad of the dewvice, and a
ground plane layer sither inside or on the
Thermal Considerations opposile side of the board. Although the

actual themmal resistance of the PO material
The CX1117 sznes hawve internal power iz high. the Lengih/area ratio of the thermal
and lermal limiling cincuitry designed 1o resislance between layers is small, The data
profect  the device wunder overload in Table 1, was laken using1116° FR-4 board
condifions. Howaver masimum  junction with 1 oz. copper foil, and it can be used as a
termparature ratings of 125°C should not be rowgh guideline for estimating  thermal
expeeded under conlinugus normal koad resistance
condifions.
Careful consideration must be given to all For each application the tharmal resistance
sources of thermdal resstance fram junclion will e aflectsd by hemmal inleractions with
to ambient, For the surface mouni package olher components on the board. To
SOT-223 additional heat sources mounted defermine  the  actual wvalue  some
near the device must be considensd, The expernmentabon will be necessary,
heai dissipation capability of the PC board
and its copper traces is used as a heat sink The power dissipation of the CX1117 is equal
for the devica. The tharmal resistance from to:

the junction to the fab for the CX1117 is Po® [ Vi = Vour I lour )

15°CAN. Thaermal resistance from tab to

ambiant can be as low as 307 CAN. Maximum junction temperature will be equal
The total thermal resistance from junclion o

to ambient can be as low as 45°CAN. This Ty = Tapasy * P

requires a reasonable sized PC board with Pa :Thermal esistance (junction-to-ambient)
al least on layer of copper o spread e
heal acrogss ihe board amd Couphe it imo e Maximum  junchan lemperature  must  not

surrownding air. axceed 125°C.
Takla 1,
COPPER AREA THERMAL RESISTANCE
TOP SIDE* BACK SIDE BOARD AREA (JUNCTION-TO-AMBIENT)
2500 S5q. mm 2500 5q. mm 2500 Sq. mmi 45°"CAN
1000 Sg. mm 200 Sq. mm 2500 5q. mm 45"
£25 50 mm 2500 5q. mm 2500 54q. mm 53 G
100 Sg. mm 2500 5q. mm 2500 54q. mm S8 CANY
1000 59, mm 1000 Sg. men 1000 3. mim 520
1000 5g. memn Q 1000 34q. mim S50
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Ripple Rejection

The rippke rejection values are measured with the adjustment pin bypassed. The impedance of
the adjust pin capacitor at the ripple frequancy should be less than the walue of B1 (normally
1000 20040 for @ proper Dypassing and ripple rejection apgroaching the values shown. The
size of the required adjust pin capacitor is a function of the inpud ripple frequency. IFR1=1000 at
120Hz the adjust pin capacitor should be =13mF. At 10kHz only 0.16mF is needed.

The ripple rejection will be a funclion of culpul voltage, in crcuis withowt an adjust pin bypass
capacitor. The outpudt ripple will increasa directly as a ratic of the output vollage to the reference
voltage (Vour / Viees |



PACKAGE DIMENSIONS
Inches (millimeters) unless otherwise noted.

TO-252 PLASTIC PACKAGE (D)
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TYPICAL CHARACTERISTICS

Mirimum Operating Current
(Adjustabde Device) Short-Circuit Current
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