XC62K

Series

Negative Voltage Regulators

4CMOS Low Power Consumption
4Small Input-Output Voltage Differential
:0.12V @ 50mA,
0.38V @ 100mA
¢Maximum Output Current: 100mA (Vour=-5.0V)
#®Highly Accurate 122% (£1%)
4Output Voltage Range :-2.1V~ -6.0V
#Supply Current :3.0uA (VouT=-5.0V)
¢SO0T-23/SOT-89/TO-92 Package

B General Description

The XC62K series are highly precise, low power consumption, negative
voltage regulators, manufactured using CMOS and laser trimming
technologies. The series achieves high output currents with small input-
output voltage differentials, and consists of a high precision voltage
reference, an error correction circuit, and an output driver with current
limitation.

SOT-23 (150mW), SOT-89 (500mW) and TO-92 (300mW) packages are
available.

B Typical Application Circuit
Vss CLL

1uF
(Tantalum)
-Vout ® ouT

1 T 5
(Tantalum)
L ® -VIN

B Applications
@Battery Powered Equipment
@®Portable & Cellular Phones
@®Various Portable Equipment

@®Power Supply for GaAs Applications

BFeatures

Ultra Small Input-Output Voltage Differential
: 50mA output possible with a 0.12V
differential (Vout=-5.0V).

Maximum Output Current : 100mA (within max. power
dissipation, Vout= -5.0V)

:-2.1V ~ -6.0V in 0.1V increments.
-5.0, -4.0, -3.0V, -2.5V standard.
(All other voltages are semi-custom)

: Output voltage +2%

(1% for semi-custom products)
Low Power Consumption : Typ. 3.0pA @ Vout= -5.0V
Output Voltage Temperature Characteristics
: Typ. £100ppm/°C
1 Typ. 0.1%/V
: SOT- 23 (150mW) mini-mold,

SOT-89 (500mW) mini-power mold

TO-92 (300mW)

Output Voltage Range

Highly Accurate

Input Stability
Ultra Small Packages

B Typical Pe_rformance
Characteristic
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XCB62K series

HBPin Configuration

Vss

-Vout -VIN m @ m
SOT-23 -Vout Vss -VIN U U M
(TOP VIEW) SOT-89
(TOP VIEW)
1 2 3
-VouT Vss -VIN
TO-92
(TOP VIEW)
BPin Assignment
PIN NUMBER
PIN NAME FUNCTION
SOT-23 SOT-89 TO-92
2 3 3 -VIN Power Supply Input
3 2 2 Vss Ground
1 1 1 -Vout Output
BProduct Classification
@®Ordering Information
XCB2KXXXXXXX
L1
ottt
a b cdef
DESIGNATOR DESCRIPTION DESIGNATOR DESCRIPTION
Polarity of Output Voltage
a ; Package Type
N=Negative
e M=SOT-23
P=SOT-89

Output Voltage
30=3.0V
50=5.0V

T=TO-92 (Standard)

Temperature Characteristics
0=+100ppm/°C(typical)

Accuracy
1=1+1.0%(Semi-custom products)
2=12.0%

Device Orientation

R=Embossed Tape
(Standard Feed)
L=Embossed Tape
(Reverse Feed)
H=Paper Tape (TO-92)
B=Bag (T0-92)
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BMPackaging Information
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@TO-92
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HEMarking
®S0T-23, SOT-89
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SOT-23
(TOP VIEW) SOT-89
(TOP VIEW)
(@ Decimal number of Output Voltage
DESIGNATOR| VOLTAGE(V) |DESIGNATOR| VOLTAGE(V)
A ®.0 F ®.5
B ®.1 H @.6
C ®.2 K .7
D ™3 L ®.8
E ®.4 M ®.9

(@ Integral Number of Output Voltage

DESIGNATOR| VOLTAGE(V) [DESIGNATOR| VOLTAGE(V)
2 2.2 5 5.0
3 3@ 6 6.2
4 4.2
(3 Polarity of Output Voltage
DESIGNATOR POLARITY
5 Negative

(@ Assembly Lot Number
Based on internal standards.
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0T70-92 (D Represents the Polarity of Output Voltage @® Represents the Detect Voltage
DESIGNATOR ‘ OUTPUT CONFIGURATION DESIGNATOR VOLTAGE (V)
62K D N | — @ | ©
@ 3 3 3.3
Represents the temperature Characteristics
®3®®6 5 0 5.0
DESIGNATOR | TEMPERATURE CHARACTERISTICS
®® 0 TPY=100ppm
H H H (® Represents the Detect Voltage Accuracy
DESIGNATOR DETECT VOLTAGE ACCURACY
1 within £1% (semi-custom)
2 within +2%

TO-92 (T Type)
(TOP VIEW) (® Represents a least significant digit of the
produced year

DESIGNATOR PRODUCED YEAR
0 2000
1 2001

@ Denotes the production lot number
0to 9, A to Z repeated(G.1.J.0.Q.W excepted)

MBlock Diagram MAbsolute Maximum Ratings
X Vss(GND) PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN -12 \Y
Output Current lout 200 mA
Output Voltage Voutr | -Vbp—0.3 ~ VIN+0.3 Vv
SOT-23 150
Continuous |
Total Power | SOT-89 Pd 500 mwW
“VIN & x -Vout Dissipation | |
TO-92 300
Operating Ambient .
Temperature Topr —80 ~+80 C
Storage Temperature Tstg —40 ~ +125 °C

Note: Please ensure that lout is less than Pd + (Vour - VIN)
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BElectrical Characteristics

XC62KN5002 Vout(T)=-5.0V Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
voure) Grogms | X0 | Varm | 1@ |
Maximum Output Current louT max. ViN=—6.0V, Vout(E) > —4.5V 100 mA
Load Stabilty AVour A= 40 80 mv
Input/Output vdif lout=50mA 120 300 vV
Voltage Differential : lour=100mA 380 600 m
Supply Current Iss ViN=—6.0V 3.0 7.0 pA
AV =
Input Stability Voo oy TROmA 0.1 03 %WV
Input Voltage VIN -10.0 \'
Output Voltage AVout lout=20mA o
Temperature Characteristics ATopr-Vour -30°C < Topr < 80°C +100 ppm/°C
XC62KN4002 Vout(T)=—4.0V Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Voltage VouT(E) \our=20ma X098 | Vour(D) | X102 v
Maximum Output Current louT max. Vin=-5.0V, Vout(E) > -3.6V 80 mA
Load Stability AVour Ny, 40 80 mv
Input/Output Vdif lout=45mA 120 300 vV
Voltage Differential | louT=90mA 380 600 m
Supply Current Iss ViN=—5.0V 3.0 6.5 nA
. AVout lout=20mA °
Input Stability Vi~ Voor 5.0V Vg 10,0V 0.1 03 %IV
Input Voltage ViN -10.0 \
Output Voltage AVout lout=20mA o
Temperature Characteristics ATopr - Vout -30°C < Topr < 80°C +100 ppm/°C

Note: 1. Vout(T)=Specified output voltage
2. Vout(E)=Effective output voltage (i.e. the output voltage when "Vout(T) -1.0V" is provided at the Vin pin while maintaining a certain lout value).
3. Vdif = {Vin1 - VouTt1}
4. Vout1 =A voltage equal to 98% of the Output Voltage whenever an amply stabilised lout {VouT(T) -1.0V} is input.
5. Vin1=The Input Voltage when a voltage equal to 98% of VOUT(E) appears. (Input Voltage is gradually decreased.)
6. loutmax=Please ensure that output current is within the values given for power dissipation.



XC62KN3002 Vour(T)=-3.0V Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Voltage Vout(E) I\C;EJJ::_ZX) r(1)1\//\ >_<g gf V?%T(()T) ﬂgg Vv
Maximum Output Current louT max. ViN=-4.0V, Vout(E) =2 2.7V 60 mA
Load Stability AVour N L A 40 80 mv
Input/Output vdif lout=40mA 120 300 v

Voltage Differential ! lout=80mA 380 600 m
Supply Current Iss Vin=—4.0V 25 6.0 UA

. AVout lout=20mA

Input Stability AVIN«VouT —4.0V < ViN<-10.0V 01 03 %N

Input Voltage VIN -10.0 \
Output Voltage AVout lout=20mA o

Temperature Characteristics ATopr « VouT -30°C< Topr < 80°C +100 ppm/°C

Note: 1. Vout(T)=Specified output voltage

2. Vout(E)=Effective output voltage (i.e. the output voltage when "Vout(T) -1.0V" is provided at the Vin pin while maintaining a certain lout value).

3. Vdif = {Vin1 - VouT1}

4. Vout1 =A voltage equal to 98% of the Output Voltage whenever an amply stabilised lout {VouT(T) -1.0V} is input.
5. Vin1=The Input Voltage when a voltage equal to 98% of VOUT(E) appears. (Input Voltage is gradually decreased.)

6. loutmax=Please ensure that output current is within the values given for power dissipation.

B Typical Application Circuit

@®Standard Circuit

B

I

uF

Vss

l CiN
1 TTantaum)
IN o -VIN

-Vout °

CLL

1uF

(Tantalum)

ouT

B Directions for use

®Notes on Use

Please ensure that values for Cin and CL are more than 1uF (Tantalum).

XC62K

Series




XCB62K series

BTest Circuits

1. Supply Current
-VIN
cy
-Voutr —
ViN ==
+ Vss
2. Output Voltage
The measurement value at the time Vin=Vour (typ) -1V
-ViN is defined as output voltage.
_ (Tanglum)
VIN == -Vour ° °
+ +
lout
®
1uF +
(Tantalum)

3. Input stability, Input/Output voltage differential

Vditt 2= {ViN1-Vourt}

Vouti & A voltage equal to 98% of output voltage
-VIN when a stable 'set-up voltage - 1.0V ' is input.
Vint  : The input voltage when Vourt1 is output.

-Vourt ® ®
+
1uF lout
(Tantalum)
®
1uF +
(Tantalum)
4. Load stability, Maximum output current
-VIN
1uF
_ | (Tantalum)
VIN = -VouT ° °
+ +
lout
Vss
1uF +
(Tantalum)




B Typical Performance Characteristics
(1) OUTPUT VOLTAGE vs. OUTPUT CURRENT

Output Voltage:Vour (V)

Output Voltage:Vour (V)

Output Voltage:Vour (V)
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(2) OUTPUT VOLTAGE vs. INPUT VOLTAGE

XC62KN5002 (-5.0V)
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(3) INPUT/OUTPUT VOLTAGE DIFFERENTIAL vs. OUTPUT CURRENT

Input/Output Voltage Diff.:Vdif (mV)

XC62KN5002 (-5.0V)
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(4) SUPPLY CURRENT vs. INPUT VOLTAGE

Supply Current:Iss (uA) Supply Current:lss (uA)

Supply Current:lss (uA)
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(5) OUTPUT VOLTAGE vs. AMBIENT TEMPERATURE

XC62KN5002 (-5.0V) XC62KN4002 (-4.0V) XC62KN3002 (-3.0V)
VIN=—6.0V VIN=—5.0V VIN=4.0V
-5.10 -4.10 -3.10
Z 505 2 -405 Z 305
= U 20mA = _ A =
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© -4.95 o -39 oS 29
> > >
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2490 £ 8% 2 290
(e} (e} (e}
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(6) SUPPLY CURRENT vs. AMBIENT TEMPERATURE
XC62KN5002 (-5.0V) XC62KN4002 (-4.0V) XC62KN3002 (-3.0V)
5 5 5
Z —
g 4 S 3 4
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,qc: V|N—-10I\I g IN=-10V g VIN=-10V
s o 5, | 5 — |
3 6 3 -5V a =
> > >
[o% ° o
2 g 1 S 1
] %) (]
0 0 0
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(7) INPUT TRANSIENT RESPONSE 1
XC62KN5002 (-5.0V) XC62KN5002 (-5.0V) XC62KN5002 (-5.0V)
louT=1mA CIN, CL=1.0uF Topr=25C " s louT=50mA CIN, CL=1.0uF Topr=25C | N louT=100mA CIN, CL=1.0uF Topr=25C
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—~ >~ Z < 2
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g g 9 g 9 )
8 0 Output Voltag: -6 E 8 0 Output Voltag -6 g 8 0 Output Voltage -6 8
S 2 7~ “2 2o ~ 28 — “ 2
g ¢ -2 g. 3 4 -2 3_ 3 4 -2 g_
£ 5 £ 5 £ =
6 0 O 6 0 O 6 0 O
8 2 8 2 8 2
Time (2msec/div) Time (2msec/div) Time (2msec/div)
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-6 Input Voltage -12 ~ -6 Input Voltage -12 ~ -6 Input Voltage -12 ~
—~ >~ Z < 2
Z 4 = e 24 -10 &5
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(] (] (] [N} (0]
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(7) INPUT TRANSIENT RESPONSE 1
XC62KN3002 (-3.0V) XC62KN3002 (-3.0V) XC62KN3002 (-3.0V)
IoUT=1mA CIN, CL=1.0uF Topr=25C IoUT=50mA CIN, CL=1.0uF Topr=25C IoUT=100mA CIN, CL=1.0uF Topr=25C

-6 ! -12 -6 ! -12 ~ -6 ! -12 ~
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>-2 8 > >-2 8> >-2 8 >
g s 3 58 2
3 0 -6 g 3 0 -6 8 g 0 % E
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(8) INPUT TRANSIENT RESPONSE 2

XC62KN5002 (-5.0V)
louT=100mA CIN, CL=1.0pF Topr=25T

XC62KN5002 (-5.0V)
IoUT=50mA CIN, CL=1.0uF Topr=25C

XC62KN5002 (-5.0V)
louT=1mA CIN, CL=1.0uF Topr=25C _
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Input Voltage Input Voltage Input Voltage
—~- 56 ~- 55~ -
S 7 5.6 < s 7 5.6 < s 7 56
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[ o O v O [N
o o O o O o
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>o-5 -5.2 g >o -5 -5.2 g >o -5 -5.2 >o
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(@] o] (@]
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Time (2msec/div) Time (2msec/div) Time (2msec/div)
XC62KN4002 (-4.0V) XC62KN4002 (-4.0V) XC62KN4002 (-4.0V)
IoUT=100mA CIN, CL=1.0uF Topr=25C IoUT=50mA CIN, CL=1.0uF Topr=25C loutT=1mA CIN, CL=1.0uF Topr=25C
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) o O o O )
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o a o 2 o a
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4 (©) o (©)
-2 -38 -2 -38 -2 -38
Time (2msec/div) Time (2msec/div) Time (2msec/div)
XC62KN3002 (-3.0V) XC62KN3002 (-3.0V) XC62KN3002 (-3.0V)
louT=100mA CIN, CL=1.0pF Topr=25C louT=50mA CIN, CL=1.0uF Topr=25C louT=1mA CIN, CL=1.0uF Topr=25C
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(9) LOAD TRANSIENT RESPONSE

XC62KN5002 (-5.0V)
VIN=—6.0V CIN,CL=1.0uF Topr=25C

!
4
o

XC62KN5002 (-5.0V)
VIN=—6.0V CIN, CL=1.0uF Topr=25C

XC62KN5002 (-5.0V)
VIN=—6.0V CIN,CL=1.0uF Topr=25C

250 -6.0 250 -6.0 250
=55 2 E =55 ME =55 200 §
5 Output Voltage T 5 Output Voltage 5 Output Voltage e
g 5.0 1508 g 5.0 1508 g50 1508
o E g E g T =
8 ] g @ g 100mA | Output Current ]
©-45 1005 ©-45 100 5 ©-45 100 5
2 o Z 50mA | Output Current © Z 2
= = S 3 =1
£-40 50 & S-40 50 & S0 5 2
3 ima | 10mA | Output Current 8 0 1mA 3 0 1mA 3

-35 1 0 -35 0 -35 0
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