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XC62KN Series Negative Voltage Regulators
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. The products and product specifications contained herein are subject to
without notice to improve performance characteristics. Consult us, or
representatives before use, to confirm that the information in these notes is up to
. We assume no responsibility for any infringement of patents, patent rights, or o
rights arising from the use of any information and circuitry in these notes.

. Please ensure suitable shipping controls (including fail-safe designs and ag
protection) are in force for equipment employing products listed in these notes.

. The products in these notes are not developed, designed, or approved for use
such equipment whose failure of malfunction can be reasonably expected to dire
endanger the life of, or cause significant injury to, the user.
(e.g. Atomic energy; aerospace; transport; combustion and associated s3
equipment thereof.)
. Please use the products listed in these notes within the specified ranges. Shoulg
wish to use the products under conditions exceeding the specifications, please co
us or our representatives.

. We assume no responsibility for damage or loss due to abnormal use.

ate.
her

jing

with
ctly

ifety

| you
nsult

the prior permission of Torex Semiconductor Ltd.

Torex Semiconductor Ltd.



WARNING
As the voltage regulator depends on not only the IC’s characteristics but also on those
of the load / Input capacitors and the surrounding circuitry, please fully ensure that the
‘notes on use’ provided are followed.
In actual operation we suggest that you allow ample margins above the recommended
specifications and take the IC’s and the peripheral’'s absolute maximum ratings into
consideration.

0O Introduction
The XC62KN series is a group of negative voltage output, three-pin regulators, that
provide a high current even when the input/output voltage differential is small. Low
power consumption and high accuracy is achieved through CMOS and laser
trimming technologies.
The series consists of a high-precision voltage reference, an error correction circuit
and a current limited output driver.
SOT-23 (150mW) and SOT-89 (500mW) packages are available.

0 Load / Input Capacitors
The following explanation concerns the large influence that the load and input
capacitors have on the voltage regulator.

1. Load Capacitor IC
In general, the connection of a load capacitordhecessary when using voltage
regulators in order to safeguard operations, protect against oscillation and provide
a high quality output.
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Diagram 1. XC62KN series standard circuit

With the XC62KN series, the capacitance of the load capadcite €landardized

at JuF (Tantalum). Should there be no capacitor or only a capacitor with a
relatively small capacitance value, the phase margin will become smaller and
oscillation may occur. Do not use ceramic capacitors and capacitors where the
ESR value is small as there is again the possibility that the phase margin will
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ViN

become smaller and oscillation could occur. The load capacitor is regulated by
load current. Should the value of the current exceed 100mA or should there be a
large load change in the region of between 10mA to 100mA, stability can be
improved by increasing load capacitance by between 3.3u6 (Zantalum).

. Input Capacitor @

It is recommended that an input capacitor be connected to the input side of the IC
in order to prevent oscillation that may occur as a result of input voltage changes,
and to lower the level of impedance between the IC’s input pin and the power
supply.

It is further recommended that an input capacitor witiNac@pacitance value of

more than 1i0F be used, as when the level of impedance up to the IC’s input is
high, operations may become unstable and oscillation could occur.

Please note that it is possible to use a ceramic condenser of low ESR with input
capacitor (\.
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Diagram 2. Input impedance circuit example



O Notes on Use

1. Oscillation
There is a possibility that oscillation may occur as a result of the impedance present
between the power supply and the IC’s input. Where impedanceQsof.Gnore,
please use a capacitotNC(Tantalum) of at least 1uF. Further, with large output
currents, operations can be stabilized by increasing the capacitance valie 4f C
CIN is small and the capacitance value ofi€ increased, there exists the possibility
of oscillation occurring due to input impedance. In such cases, operations can be
stabilized by either increasing the value @ ©r decreasing the value of. C

2. Power Dissipation Pd
Please take ample care not to exceed the stipulated power dissipation Pd for the
package. Ensure that output curre(T) is less than Pé (VIN — VOUT).
The XC62KN comes in SOT-23 and SOT-89 packages with respective power
dissipation values of 150mW and 500mW. Please also note that these figures represent
Pd values when Ta=26. Be aware that the value for Pd will fall should ambient
temperature rise.

3.Peripheral Layout
Please locate the input capaciton@nd the load capacitonGs close to the IC as is
possible and use short, thick wires in order to reduce wiring impedance and stabilize
operations.
Should the distance between the IC and the load circuit be too great, output may
become unstable if large current fluctuations exist on the load circuit side. Therefore,
in order to stabilize output, it is recommended that a capacitor be connected close to
both the IC and the load circuit.



O Application Circuits

1. Output current increases in relation to the external transistor.

Tr
N
Ireg| louT
XC62KN
"\ \/\/ VN -VouT = = O -Vourt
£ RIN Vss
VBaT |, CIN CL
——1pF (Tantalum) —1uF (Tantalum)
o +—£ +—l— O Vss
XC62KN3002MR
Peripherals :
Tr . 25SD1628D (Toshiba)
N  : 1uF (Tantalum capacitor, Nichicon F93)
a : 1uF (Tantalum capacitor, Nichicon F93)
RN : Please refer to the explanation below.
Test Specification Conditions : B¥T =-4V ; -VOUT =-3V
Explanation :

By adding an external transistor and an input resistor) (R&n output current
higher than the IC’s established current can be achieved. Pleas¢ settRat the
required output current value can be achieved.

Vbe

AN =
louT
Ireg -
hfe
Example :
If reg = O0.08A IC (max. output current) (at — 3V)
hfe = 100 as per the transistor manual
Vbe = 0.06V as per the transistor manual
buT = 0.4A required output current
Then RN = 7.89Q (data measured at Dp

Note :
Please setIR to less than 10 as above 1Q oscillation may occur. Set Ireg to
within the IC’s max. output current value.
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Output current increases in relation to the external transistor

Supply Current Iss1 (uA)
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Supply Current vs. Input Voltage
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O Application Circuits

2. Output voltage variance (divided resistors)

XC62KN
-VIN -VouT ? O VouT1
£ Vss
T CIN R1
VBAT | + —1pF(Tantalum) CL
+ +T
1pF(Tantalum)
R2
P\ o Vssl
XC62KN3002MR
Peripherals :
AN : 1uF (Tantalum capacitor, Nichicon F93)
@ : 1uF (Tantalum capacitor, Nichicon F93)
R : Please refer to the explanation below.
R . Please refer to the explanation below.

Test Specification Conditions BT = VOUT1+ (-1V) ; WVoOuT1=-5vV0-10V

Explanation :
By adding divided resistors to the output, output voltage can be set-up at will.
Please consult the Torex catalog for the electrical characterist&Ss of |

R2
WuUT1T = -VouT x (1+ — ) + $S x R2
R1
Example :
If -VouT = -3V
R1 = 470"
R2 = 470"
§s = 2.HA
Then VouTl1 = -7.175V

Note :
Please use with a voltage of below 10V between tRe-WSSpins.



B Output voltage variance (divided resistors)

Supply Current vs. Input Voltage Output Current vs. Output Voltage
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O Application Circuits

3. Output voltage variance (zener diode)
XC62KN

T -ViN -Vout O Vourl

4 Vss
CiN CL R1
Vear |+ L

-
+ +

1pF(Tantalum) 1uF(Tantalum) D1

o Vssl

XC62KN3002MR
Peripherals :
1uF (Tantalum capacitor, Nichicon F93)
1uF (Tantalum capacitor, Nichicon F93)
Please refer to the explanation below.

SEE

Please refer to the explanation below.

Test Specification Conditions BXT = VOUT1 + (-1V) ; VOuUT1=-5VvV[-10V
Explanation :

By adding a zener diode to the output, required output voltage can be set-up at will.
R1 will be decided according to the zener current. Note that by using a zener diode
with a small zener current, supply current can be minimalized.

The required output voltage QUT1) equals the IC’s established voltage QWT)

minus the zener diode’s voltage.

Example :

If -VouT = -3V
R1 = 68R
ZeDi = 6.8V

Then VouTl = -9.8V

Note :

Please select a zener diode D1 with as minimal a voltage range and zener current as
possible. Please use with a voltage of below 10V betweenthe VSSpins.



B Output voltage variance (zener diode)

Supply Current vs. Input Voltage Input Voltage vs. Output Voltage
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