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PIN NUMBER PIN NAME FUNCTIONS

USP-6C | SOT-23 | SOT-89
3 3 5 Vi Negatllr\:su?upply
1 1 3 Vourt Negative Output
6 2 1 GND Ground
245 - - NC No Connection
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DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type N Soft-start, Thermal Shutdown
251 -2.5V (£1.5%)
261 -2.6V (£1.5%)
301 -3.0V (£1.5%)
i+ 331 -3.3V (£1.5%)
2)
3@ Output Voltage 201 4.0V (215%)
(Accuracy)
451 -4.5V (£1.5%)
501 -5.0V (£1.5%)
601 -6.0V (£1.5%)
Co1 -12.0V (£1.5%)
Back ER-G USP-6C(3,000/Reel)
P ackages
Bi6-7) . - - ,
5® (Order Unit) MR-G SOT-23 (3,000/Reel)
PR-G SOT-89(1,000/Reel)
CNEEIZ-G"HTE R /NOF Y &FFEL T —HD RoHS WG ELRIZHYET .
(2O ETEEZSIBEEIE TOREX ERICHELEDETEN. -0.9V~-12V EEETHETMEETY .
TOIREX
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GND=0V, Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage Vin GND-18 ~ GND+0.3 V
Output Current™ lout 500 mA
Qutput Voltage Vour Vin-0.3 ~ Vju+18 V
120
USP-6C
1000 (EHREERD)
Power 250
Dissipation SOT-23 Pd 500 (EHREZH) mW
500
SOT-89
1000 (EHREER)
Operating Ambient Temperature Topr -40~+85 c
Storage Temperature Tstg -55~+125 c
1) Loyr 13 Pd/ (Vour Vo) LT TTEATEL.
mJOvoE
quND
Soft Start]
2 el
Shutdown b
E@ CFE —— :;P‘z
~Vin 5 [Vout
1o

HEHDFTAF—FE. BEREREOFA/ T —FEeFEFAF—FTT.
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BESAFE

@XC6902 Series GND=0V Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. VAKX UNITS | CIRCUIT
- Vo UT[TJ<—2.DV x1.015 . %(.985
OLﬂpUt \.-"oltage VOUT[E] v |DUT:2[]mA Vom{'r}{ ! v i
Vourm2-2.0V -0.030 +0.030
Maximum Output Vin=Vourm-2.0V Vourm=-2.4V -
4 loutmax 200 - - ma @
Current Vin=-4.4V Vourm=>-2.4V
Vin=Vourm-1.0V Vourm=-3.0V
Load Regulation AVaur Vin=-4.0v Vourm=>-3.0v - 20 60 my @
TMAZIgrZ=100mA
Dropout Voltage vdif™ lour=20mA - E-179 mv @
Supply Current lgias Vip=-16V, lour=0mA - 100 200 LA @
V|NI—16V"“—2.4V VOUT|:T]>—1 pAY
Vin-16V~ - 0.05 0.20
_ MVaur! S9=Vourm=-14V
Input Line Vo1V g
. (AViy- Y%V @
Regulation Vi-16V~
VDUT) VOUT|:T]<—9.DV - 01 0.30
Vourm- 1V
IOUT:2OHIA
Input Voltage Vin -16 - 24 % @
Output Voltage MVaur!
P g ouT lour=20mA
Temperature (ATopr- - +50 - ppm/i°C @
-40°C=Topr=85°C
Characteristics Vour)
Ripple Rejection Vin={Vourm-1.0}+0.5Vp-pAC,
ppl d] PSRR IN oUT() P-p ) 45 ) 4B ®
Ratio lour=20mA, f=1kHz
Vin=Vourm-2.0V Vourm=-2.4V
Limit Current lum 210 300 - mA @
Vin=-4.4V VOUT|:T]>—2.4V
Short-Circuit V|N:V0m{'r}—2.ov -
Issort - 80 - mA Q@
Current Shaort Vayr to GND level
Detect Thermal
Shutdown Tran IC Junction temperature - 150 - c @
Temperature
Release Thermal
Shutdown Trzr IC Junction temperature - 125 - C @
Temperature
Hysteresis Width Tuvs Trso-Trer - 25 B C @
Vo UT[TJ>—4.DV 012 04 1.2 ms @
Soft Start Time tas R=3kQ™
VQUT[T]§—4.DV 0.2 07 2 ms @

AREEFEIZDNTHICEEALZ WSS VisVoure 1.0V XIT-2 4V OIS ERKRENF L7 5.

*1) VOUTrr):EX{LEII:H HERE
(2) Voure EEQEAEEE. oy, FEEL. +HRE LT Voure 1.0V XF-24V DBTENRKRENFEAA LI L EOEASE.

(*3)

(*4)
(*5)
(*6)

VAif=-{Vins- Vourit & EE9 S, AL,

Vour @ lour BIZHAEE LTz(Vourm-1.0V RIE-2.4V O ESREVT)ZAALLZEEOEAERIZF L T 98%NDER.

Vi : AAERZZRAIZETFT Vo AT EEOARER.

ELEEOHREBEOZNIELY TSDAEMELEREAERETHELZVESENHYET.

E-1 : AHASHE—ERZSE.

AREE  Vi=0—Voura- 1.0V, AFDIEENYERE: Sus &5, VI FRE— FER tes [T Viu X 90%D 5 Voure, X 95% E TOE
HEEET 5.

TOIREX
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AHAEME-ER

NOMINAL -

OUTPUT | DROPOUT VOLTAGE

VOLTAGE Vait (mv)
e TYP. MAX.
-2.50 129 174
-2.60 125 169
-3.00 110 151
-3.30 102 142
-4.00 91 127
-5.00 78 114

6.0 70 105

-12.0 50 87
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XC6902 ') —XTIF-Vour iFF-GND iEFREIZFES 1 F— FAE (. VourlmFHREERIZEI 2RO B EICLEREREHE
FL,. 77942 LEHYEEA.

<BEMRIEREEE>
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L EREE

<{E ESR a3 > F Y5>

XCB902 v —XF, E5 2w avTUHEDRESR oV TFUHAICRARESATLET, IC REICIBEEREZARELTLE
THAAEADILTH Cn . CLTOMBEENBREREGYET ., COUBREZRECINT AIZLTAAILToH CnEIC
EREEREICHAI YT oY CLEVourirF & GND SmFOERICERLTT S,

Cn . CLIMfERT 52T oHONA TREF. BERELREICLABERITOEE. £z, ESR OFETHE L IFEESH
KRG GABNY HABERAT AT UOYOEFICE+TEET SV, m. R1BIERICoVTFUOHIERShANA TR A
EEFHTTOBTENHEEZRLET. #-T. AERKZHERAT A2 TORETIZAVTER1 ZAIBEDEEEZSELLET,

#=1:C,.C_.DHEREEE

OUTPUT VOLTAGE
INPUT CAPACITOR OUTPUT CAPACITOR
RANGE
Vourm G C.
-0.9V~-12V 1.0uF~ 1.0uF~100uF

BEALDIE

1) —F, BEMNTEERTEIVEELRFORRIIONT,
EASREBEEASERIZE, ST EAHWET SARESHYET .,

2) BEOAIE—FUARENEE . HAERIZEA /A XDEYRAHAPABETHERILCT GYSENRTREIZEDZE
RHYET.

-V 2T GND OERIF+55{ELTTSE,
3) Cpy  C [T EAZHEEERLTIC MHELIZEELTTELY,

4) Cy CLIHMERT A TUHDNATRIKEF. BEFRREIZLABERITOEE. £ ESR OFZETRELBEE
R GEABNAHAAFERT AT OEEIZEHTEET S,

5) HHTEBERKOHE. EEEOELIZZHTRYET ., LALELL, AL —Of=HI2 71— )LE—D R b&HFHABIUI—
DUTMERE EEOVATLETHUREHEEREVOLET,

TOIREX
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(1) Output Voltage vs. Output Current

XC6902N331 XC6902N331
V= -5.3V Ta=25C
Cp=1.04 F (ceramic), G, = 1.0 4 F (ceramic) Cpn=1.04 F (ceramic), C_= 1.0 4 F (ceramic)
0.0 0.0
~05 Ta=—40°C 05 F VIN=—4.3V
= Taz25°C — VIN=-5.3V
25- -10 — — — —Tasg5C Z|_. -1.0 VIN=—6.3V
3 3
> =15 > -15 [
S g
E -2.0 & -20 |
(=]
= 25 S 25 ¢
5 5
2 30 g 80 |
3 3
© -35 e 85
-4.0 -4.0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Output Current: [our [mA] Output Current: [y [mA]
XC6902N501 XC6902N501
Vae= 1.0V Ta=25°C
Cp = 1.0t Ficeramic), G, = 1.0 i F (ceramic) Cp = 1.0 F (ceramic), G = 1.0 ¢ F (ceramic)
00 0.0
_ -1.0 | -1.0 |
z s
[ — - —_ =
E 20 ;g‘ 2.0
g -30 g -30 |
= e
S -40 | 2 40 |
5 5
S 50 S 50
o o
6.0 -6.0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Output Current: [y [mAl Output Current: [y [mAl
XC6902NCO1 XC6902NCO1
Vo =12y Ta=25°C
Cyp = 1.0 F (ceramic), C_ = 1.0 4 F (ceramic) Cp = 1.0 ¢ F (ceramic), G = 1.0 ¢t F (ceramic)
0.0 " 0.0
—  -20 F = -20 | VIN=—14V
Z._' Z,_' VIN=—15V
2 40 f 2 —40 | 1 T
= =
= ~ | 5 |
?g,, 6.0 ;ﬁ, 6.0
£ -80 ; -80 |
E 5
2 -100 | 2 j00 |
3 3
o o
-12.0 -12.0
-14.0 -14.0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Qutput Current: [,y [mA] Output Current: lour [mA]
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(2) Output Voltage vs. Input Voltage
XC6902N331 XC6902N331
lour=20mA Ta=25C
Cyy=1.04F (ceramic). C_ = 1.0 4 F (ceramic) Cpy=1.0 4 F (ceramic). C. = 1.0 ¢ F (ceramic)
0.0 0.0
05 - Ta=-40°C 05 [N e IOUT=1mA
2 -1.0 Ta=23C E -1.0 I0UT=20mA
= — — — —TasssC 5 — — — - I0UT=50mA
> -15 < -15
e o
& -20 %ﬂ -20
= =
> 25 S -25
5 =
g -30 2 -30
o = e
35 © -35
4.0 -4.0
0 -2 -4 -6 -8 -10 -12 -14 -16 0 -2 -4 -6 -8 -10 -12 -14 -16
Input Voltage: Vi [V] Input Voltage: Vi, [V]
XC6902N501 XC6902N501
lour=20mA Ta=25°C
Cy = 1.0t Ficeramic), G, = 1.0 ¢ F (ceramic) Cpe= 1.0t F (ceramic), G = 1.0t F {ceramic)
0.0 0.0
4o T Ta:‘i?'c 40 N I0UT=1mA
= Ta=25°C > 10UT=20mA
= — — — =Ta=85°C - —— — 1A=
=2 —20 > -20 IOUT=100mA
> >
2 -30 g -30
= =
S s
Z -40 > -40
2 2
=] 5
o -50 o -50 e
6.0 -6.0
0 -2 -4 -6 -8 -10 -12 -14 -16 0 -2 -4 -6 -8 -10 -12 -14 -16
Input Voltage: Vi, [V] Input Voltage: Vi [V]
XC6902NCO1 XC6902NCO1
lor=20mA .
Cyy= 1.0t F(geramic), G, = 1.0 ¢t F (ceramic) Cp= 1.0 ¢t F (ceramic), G = 1.0 ¢ F (ceramic)
0.0 0.0
------- Ta=-40°C
— 20 —ors 20 —N—""""""""-- I0UT=1mA
= _ _ __a:::ez > 10UT=20mA
= 4.0 2= 3 -4.0 — — — - 10UT=100mA
= =
s 60 g 60
an an
S S
= -8.0 S -80
= =
~
3z ~100 3 -100
5 5
o -120 © -120
-14.0 -14.0
0 -2 -4 -6 -8 -10 -12 -14 -16 -2 -4 -6 -8 -10 -12 -14 -16
Input Voltage: Viy[V] Input Voltage: Vin[V]
TOIREX
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(3) Dropout Voltage vs. Output Current

Dropout Voltage: Vdf [mV]

Dropout Voltage: Vdf [mV]

Supply Current: [ss[ 1 Al

12/23
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Cyp = 1.0 ¢t F {ceramic), C_= 1.0 ¢t F (ceramic)
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Qutput Current: [y [mA]
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Cp= 1.0t F (ceramic), G = 1.0 4 F (ceramic)

Ta=25°C

— — — - Ta=85C
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-80

-100

-120
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50 100 150 200

Qutput Current: [y [mA]

XC6902N331

= s e

-10 -12 -14 -16
Input Voltage: Vi, [V]

Dropout Voltage: Vdif [mV]

Supply Current: [ss| (Al
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=20
-40
-60
-80
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140

0 -2 -4 -6 -8

XC6902N501

Cy = 1.0 ¢ F (geramic), G = 1.0 ¢ F (ceramic)

Ta=25°C

— — — =Ta=85C

0 50 100 150 200
Output Current: [y;r [mAl
XC6902N501
R Ta=-40°C
Taz25°C
— — — —Ta=85%C

-10 -12 -14 -16
Input Voltage: Vi, [V]
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(4) Supply Current vs. Input Voltage
XC6902NCO1
0
o0 N e Ta=-40°C
z Ta=25°C
= 40 — — — =Ta=85C
% -60 -
= T
5 80 S
_ -~ L * -
3 -100 o .
> ~ — L
g -120 ~J =
3 d
@ -140
-160
0 -2 -4 -6 -8 -10 -12 -14 -16
Input Voltage: Vi [V]
(5) Output Voltage vs. Ambient Temperature
XC6902N331 XC6902N501
Vg =4.3V Lyr=20mA Yoy =80V, Lo yr=20mA
Cy=1 ¢ Flceramic), G =1 pt Floeramic) Cy=1 U Fleeramic),G=1 4t Fleeramic)
-3.27 -495
S -328 =
= = -498
= -3.29 <
£ -330 £ -500
o o
= =
s 33t 3
5 5 -503
© 332 o
-3.33 -5.05
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C] Ambient Temperature: Ta [°C]
XCB6902NCO1
Vg =13V yr=20mA
Cyp=1 ¢t Flceramic), G =1 pt Floeramic)
-11.88
-11.92
=
'é -11.96
z
& -12.00
]
o
> -12.04
=
e
03 -12.08
-12.12
-50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C]
TOIREX
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(8) Input Rising Response Time

0.0
-1.0
-20
-3.0
-40
-5.0
-6.0
-71.0
-8.0
-9.0

-10.0

Output Voltage: Vour[V]

0.0

-6.0

-12.0

-18.0

-24.0

Output Voltage: Vaur[V]

-30.0

XCB6902N331

Ta=25C.1yy;y=20maA, C =1 gt Fleeramic)

Vo m0=-4.3V.er=5 4t 5

Qutput Voltage

Input Voltage

Time(200 ¢ s/div)

XC6902NCO1

Ta=2!

Vy=0=-13V.tr=0p s
5°C lour=20mA,.C=1 ft Fleeramic)

Output Voltage

Input Voltage

Time(200 ¢ s/div)

(7) Input Transient Response

-3.20
-3.25
-330
-3.35
-3.40
-3.45
-3.50

Output Voltage: Vaur[V]

-3.55
-3.60
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02N331

Vg, =4.3V4$-5.3V tr=tf=5 it 5, Ta=25°C

laur=20mA,Cy =1 ¢t Flceramic)

p Qutput Voltage

Input Voltage

L/f
J_—.

Time(1

00 u s/div)

-05
-1.0
-15
-2.0
-25
-3.0
-3.5
-40
-45
-5.0

0.0

-3.0

| —6.0

-9.0

-12.0

-15.0

0.0
-1.0
-20
-3.0
-40
-5.0
-6.0
-7.0
-8.0

Input Valtage: Vin[V]

Input Voltage: Vin[V]

Input Voltage: Vin[V]

Output Voltage: Vour[V]

Output Voltage: Vour[V]

0.0

-20

-40

-6.0

-80

-10.0

-12.0

-14.0

-4.90
-4.95
-5.00
-5.05
-5.10
-5.15
-5.20
-5.25
-5.30

XCB6902N501

Vp=0=—6.0V er=5 4t =

Ta=25°C lyy,r=20mA, G =1 it Flceramic)

Output Voltage

Input Voltage

Time(200 ¢ s/ div)

XC6902N501

Vi =BV =TV tr=tf=5 1 5. Ta=25°C

Loyr=20mA.G,=1 it Ficeramic)

4’&0 utput Voltage

Input Voltage

=

Time(100 ¢ s/div)

0.0

-2.0

-3.0

-40

-5.0

-6.0

-7.0

-3.5
-40
-45
-5.0
-55

1 —6.0

-65
-7.0
-15

Input Voltage: Vin[V]

Input Valtage: Vin[V]
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(7) Input Transient Response
XC6902NCO1
Vg =13V —14V tr=efs5 1 5, Ta=25°C
Lyur=20ma, C =1  Flceramic)

-11.90 -11.0
E -11.95 Output Voltage -115 E
S -1200 -120 2
5 oo [ e -
I&’n -12.05 -125 -
% 12.10 3.0 g
s 12 1902
- 5
_gl -12.15 Input Voltage -135 E
5
© -1220 -14.0

-12.25 -145

Time(100 y s/div)
(8) Load Transient Response
XC6902N331 XC6902N501
loyr =19 100mA tr=t55 1 5 Ta=25C loyr =14 100mA £r=tf=5 4 5 Ta=25°C
Va=4.3V,Cy=1  Flceramic), G =1 gt Flceramic) Vpi=—6V.Cor=1 it Flceramic),G,=1 ¢t Fleeramic)

-27 300 -46 300
~ — = —
Z,_ 30 Qutput Voltage 250 E _|5 -48 Output Vaoltage 250 E

= e o '5
> 33 —r%\//“— 200 2 7 50 N L//'*— 200 2
& t @ t
I o = o
dé' -36 Qutput Current 150 g >O =52 Output Current 150 g
> ] = ]
= - 3 +
EL -39 1mA 100 2 "CSL -54 I 100 2
Oj II 5 o 5
-42 100mA 50 © ~56 100mA 50 °
-45 0 -58 0
Time(100 u s/div) Time(100 & s/div)
XC6902NCO1
Tour =19 100mA tr=tf=5 i 5, Ta=25°C
Vy=—13V.Gy=1 1t Fleeramic). 6 =1 y Flceramic)
-116 300 -
S £
E -11.8 Qutput Voltage 250 T5
= | =
'g?_,] -120 \/‘ =1 200 £
E :
>D -12.2 Output Current 150 6
-'é 1mA -'é
5 -124 = 100 =
3 g 3
~126 100mA 50
-128 0
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