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PRELIMINARY

VOLTAGE TRIPLER

B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJU76870 is a voltage tripler incorporated CR
oscillator, voltage converter, reference voltage

circuit and voltage regulator.
|t can generates triple or double negative voltage of

an operating voltage ranging from —-2.6V to —6V.
The application circuit of tripler requires three

capacitors, and doubler requires only two capacitors. )
Furthermore, any kind of output voltage is available NJU7870D NJU76870M

by the internal voltage regulator.

NJU7870V
B FEATURES B PIN CONFIGURATION
@ Triple / Double Voltage Output
@ Oyj:eratmg Yoltage = e 6Y~-6. ov Nl / 14[ Ve
@® High-efficiency Voltage Conversion Rate
—  95% ( lour=5mA) c1-[]2 13f Inc
@ High Output Current -——  MAX 20mA ( V,n=-5V )
12 NC
@ CR Oscillator ON~Chip car[]s ]
@ Output-OFF Function By External Signal c2-[]4 1[]Poff
——= ON / OFF of V..
10 RV
@® C-MOS Technology ne[T]s ]
@ Package Outline DIP/DMP/SSOP 14 NCE 6 9 :lV-u
Vlul: 7 8 DVour
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B TERMINAL DESCRIPTION
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SYMBOL

FUNGOCT I ON

cl+
c1-
2+
c2-
NG
NG
VI N
VDUT
Vies
RV
Poff
NG
NC
VDD

—_ ke b
LN - O
~

Charge Pump Capacitor 1(+) Connecting Terminal
Charge Pump Capacitor 1(-) Connecting Terminal
Charge Pump Capacitor 2(+) Connecting Terminal
Charge Pump Capacitor 2(~) Connecting Terminal
Non Connection

Non Connection

Power Supply Terminal (=)

Voltage Output Terminal

Voltage Regulator Output Terminal

Voltage Regulator Adjustment Terminal

V.o Output ON/OFF Contro! Terminal

Non Connection

Non Connection

Power Supply Terminal (+)

B FUNCTIONAL DESCRIPTION

(1) Voltage Converter
The voltage converter generates double or triple voltage against Vi

Vour=3-V, n==15V

Voo=0V

Vin=-5V I

(2) Voltage Reference Circuit
The voltage reference circuit is generating the reference voltage for a voltage regulator.

B (3) Voltage Regulator

The voltage regulator output stabilized voltage which regulated by using the external resistor
against double or triple voltage of the input voltage

(3-1) Output-OFF

Function

As this circuit incorporated output—off function, the voltage regulator output (ON/OFF)

is performed

by the signal come from system.

« ON/OFF Control for Vreg Terminal

Voo
5FF Poff Level! Vreg Output
Voltage Poff Control signal
Regulator oy
RV Rrv=100k Q ~ 1M @ H” (Connect to Vop) ON
Vreg “L” (Connect to Vi) OFF
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(3-2) Example of the Voltage Regulation
The voltage regulator has a output terminal! which can be adjusted the output voltage to
any kind of voltage by resistance Rgv.
As the RV terminal input impedance is high. Therefore special care against noise is
required.
( Use"a sealed line or others noise-proof method )

Tripler Operation + Voltage Regulator Operation

/

+ Ci+ Voo
10uf C1 R1
5‘{___ c1- NC § Rev + c4

ook~1Q L g,

fis]
Iz}

2+ ' NG
10u4F 62 777 NJU7670
c2- Poff

Sealed Line

NC RV fig}
NG Veor E} 7o)
R
o———{7}vm vour [8}—gp———0 Vv..=-BV=—R%V—an
Vin=-5V Vour=-15V
N
LN

C3 10uF
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M ABSOLUTE MAXIMUM RATINGS

( Ta=25°C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vin | Voo = Vour | £ 20 \'
Lo Vis Vin—0.5~+0.5 Note 1)
Input Voltage v
Via Vour=0.5~+0.5 Note 2)
Output Voltage Vour -20.0 \'
700 ( DIP)
Power Dissipation Po 300 ( DMP ) mil
250 ( SSOP )
Operating; Temperature Range Toor ~20 ~ +75 °c
Storage Temperature Range Tere -40 ~ +125 °C
Note 1) Apply to Posr terminal.
Note 2) Apply to RV terminal.
B ELECTRICAL CHARACTERISTIC
( Voo=0V, V,y=-5V, Ta=25°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Supply Voltage Vin -6.0 - -2.6 \
Vour -18.0 - - Vv
Qutput Voltage
Vieg RL=00, Rrv=IMQ, Vour=-18V [ -18.0 - -2.6 v
Regulator Vour -18.0 - -8.0 \
Operating Voltage
. Poff="H" Note 3) :
Current Consumption 1 ob1 RL=00, Rav=1MQ, V, . 4=-2. 6V 75 120 nA
) Poff="L" Note 3)
Current Consumption 2 lop2 RL=00, Rav=1MQ 60 100 uA
Qutput Impedance Rour 1 our=20mA, C1=C2=C3=10u F - 150 200 Q
Power Conversion Rate Pat lour= 5mA, C1=C2=C3=10 u« F 90 95 - %
AV, cp =18V<Vour<-8V
Line Regulation —_— - 0.2 - %/V
AVour*V. ag V., ,;:"BV, RL=00
AV, eg Vour=—1 SV, V, o g=—8V
Load Conversion — - 5.0 - Q
Alvcs 0<1, < 4<20mA
Qutput Saturation Rsat Rsar=A Vi ogVour) /Al es - 8.0 - Q
Resistance O<I, + ¢<20mA, RV=Vqp
Reference Voltage Vav -23 |-1.5 |-10 \
Input Current 1 Ling RV Terminal - - 1.0 | uA
Input Current 2 lin2 Poff Terminal - - 2.0 | uA
Switching Frequency fsw ' - 2.5 - kHz

Note 3) Excluding input current on Rav.
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B APPLICATION CIRCUITS (1)

(1-1) Tripler Operation

-/
+ 11c1+ Voo 4}
10uF Cl
V) 2]ci- Ne
+ 3lo2+ NC
10 uF G2 nuzero O
7102~ PoFf fT}———
[6]ne Vees [3]
(L_———E Vin Vour E o
Vin=-5V Vour=-15V
s
€3 10uF
(1-2) Doubler Operation
/
Vo i}
V] NG J3]
NC
NJU7670 @
Poff fii}———
RV E
Veea [3]
(B Vour [E O
Vin=—5V Vour=-10V

s

C3 10uF
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B APPLICATION CIRCUIT (2)

(2) Parallel Connection

Vo)
Rt

ci- Ne c4
Re S R TIT four

q
E]Ell%

NG NC
132 £ ' NJu7670 2 F“ CZ*NJU7G70___
: Poff “ [a]c2- Poff m_—
’ Soalad Line
[Elne RV O}
NC Vros[0} °

Vour=-10v

@EL‘Q%EET

[T v vouifg}——p—o0
Vour=-15V
+
C3 10uF

* The output impedance Rour can be reduced by parallel connection.
% 03 is a stabilizing capacitor output for stabilized voltage.
* |n the paralle! connection, one stabilizing capacitor using is better way.
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[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.




