* VOLTAGE CONVERTER

% GENERAL DESCRIPTION

The NJU7660 is a voltage converter incorporated CR oscillater,
voltage-level-shifter and power-MOS, which generates a polarity-
converted negative voltage or twofold voltage of an operating voltage
ranging from +1.5 to +10V. '

The application circuit of negative voltage converter requires only
two capacitors, and positive twofold voltage converter requires two '

A

s

capacitors, two resistors and one diode as external components. NJiregor - - HJU7EGOM
The oscillation frequency of the internal oscillator is 5kHz and the h '
negative vollage converler (on no-load condition) achieves extreraely ' '
high-efficiency voltage conversion rate of 99.9%. - T *
NJU7E6OV
® FEATURES ® PIN CONFIGURATION = ;
® Polarity-converied Negative Vo]r.age Output : ‘ ’ o : 3
® Twofold Positive Voltage Qutput, = o
® Operating Voltage — + 1510 +100V NE[] 1 8l v+
(for Nggative Volage Copvertcx) . c+ E 5 7 ] 0sc
¢ Operating Voltage --- + 3.0 to +10.0V : ) :
) (for Positive Voltage Converter) C . GND E 3 6 :' Ve
® High-efficiency Voltage Conversion Rate-- 99.9% . Cc— I: n 5 :l Vour
) (No-load, Negative Voltage Convertef)
" High-efficiency Power Conversion Rate ' - - ' RJU7660

{Negative Voltage Converter)

® 2n times Voltage Output using cascade coﬁnec_tion
® Few External Components ]

-~ 2 Capacitors, (Negative Voltage Converter)

--- 2 Capacitors, 2 Resistors and 1 Diode

" (Positive Voltage Converter)

¢ Package Outline - - - DMP/DMP/SSOPR : °
® C-MOS Technology
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® TERMINAL DESCRIPTION - -~ = | LT BT

NO. |SYMBOL FUNCTION
1 NC Non Coennection o Lo Co o
2 c Charge Pump Capacitor (+) Connecting Terminal : - R
3 |. GND | Ground Terminal ) . R :
4 c” Charge Pump Capaciter (—) Connccnng Tenmnal R ' : N ' . - L é
5 . Vour Voltage Qutput Terminal .
6 Vr Voltage Regulator Control Terminal .
7 asC Oscillation Capacitor Connecting Terminal ‘ e
8 v Power Supply Terminal (+) o -_ T . L

u ABSOLUTE MAXIMUM RATINGS _ (Ta=25C) o
PARAMETER SYMBOL RATINGS . | unrr i
Supply Voltage . vt 10.5 N I
Input Voltage . : E Vi 03~ (V++03) @V+<SS .‘ WV |
: (—V'=55)~(V'+0.3) @V >55. '
Cutput Short CONTINUTTY @V'GS5 ‘
(DIP—8) 500 &~ . :
Power Dissipation S Pn .(DMP_:"S)SGO “ R mW
(SSOP—8) 250, "
Operating Temperature Range Topr —40~85 - S I GO
Storage Temperature Range Tstg —65~+150 - o °C _‘

® ELECTRICAL CHARACTERISTICS (Negative Voltage Output) (Ta=25C, V=5V, cosc—())

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Operating Current I i Ru=o0 170 500 pA
Operating Voltage 1 Vi Ri=10k ) Ve=C0pen 30 6.5 v
(Without Dx) Viu " Ve=GND 15 FRs by
Operating Voltage 11 Ve Ri=10k 2 Vir=0Open 3.0 10.0 v
(With Dx) Vi Ve=GND 15 35 | v
) “ I om—20mA 55 100 0
Output Resistance Ro . —
. V+—2V I om—3mA VR_GND 300 0
Oscillation Frequency Fo ; o . 5 kHz
Power Conversion Rate T Per Ri=5k0) % - | 98 %
Voliage Conversion Rate B Ven Rpoo 97 99.9 %
Oscillation Circuit o V=2V | 1.0 MO
- " Zosc — -
Impedance . V=5V, 100 kO

{Note 1) The twofold posmve convcrter operates over 3V.
{Note 2) The twofold positive comverter requires 1000} series resistor on power source termmal therefore the output resistance

increases to 20002,
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a MEASUREMENT CIRCUIT

The measurement circuit diagram of negative voltage converter is shown bellow.

No. 6 terminal must connect to GND or Open according to the operating voltage as follows :
v+ < 3.5V.......Connect to GND B ‘ : o e
V* Z 35V.....OPEN : £

The oscillation frequency can be lowered by connecting external capacitor on the No.7 terminal, furthermore it can be also driven by
external clock generator. -

V* 1L5~100V
NJU7660

- icz'
+ o 10uF

{(Note 3) In case of the operation voltage is 6.5V or more, a Diode must be connected to No.5 terminal. If it is less than 6.5V, the Diode is

not required.

m APPLICATIONCIRCUITS . ' = . B
(I-1) Negative Voltage Cutput 1 o B ) Negative \_(’p]&gg Outputz
1.5t03.5V operation ~ " L.t 3.510,10.0V operation™
) Vin=15~35V . Vin=35~100V

NC v+

(]
——2]ct oscl7]

NJU7660

+ | 10uF A
Zz i3]eNp VRZI;L
L‘__E c- Vour

. Vour=~Vm

(Note 4) No.6 terminal must connect to GND or Qpen according to the operating voltage as fo_‘llows T :
V*+ < 3.5V.......Connect to GND t o ) o
V+ Z 35V......OPEN N . o o

(Note 5) In case of the operation voltage is 6.5V or more, a Diode must be connected to No.5 terminal. I it is less than 6.5V, the Diode is
Wt requisd.” ,




NJU7660 | : o

(2) Twofold Positive Voltage Output = ui""'”{
Vin=3—-10V . P S
T D1 o :
—p _ .
R é . - >
R > .

\ ) Vour=2-V|
ENC vl ouT 2' IN
+
{Ele  oscz] T | | e
+ HJU7660 i
—{zjeno Vafs ]y !
—_ ;; Rs
c . VourE]— 100k
T

{Note 6} In the twofold positive voltage output application, R1, Rs and D1 are required for start-up,
In this application, the input voltage is 3 to 10V.

(3) Cascade Connection (Negative Voltage Output)

Vin .
f @ o
o "
S
[Ine ~ v 5 ek [Ine ~ vls
zler OSCIT 7l osc
10uF T e uTE60 7l —1 e 7 D Vour=—n-Viy
uF 2T GND (1) Vr "EI-:: ———— 112|680 (n) va E-.: ® Vour=—(2n—1) Vi
414 Vour E—:—eh‘)_ L% Vour Vour
1
' bem ___4 104F

I
|
7 175 104F
+
(Note 7) No.6 terminal must contect to GND or Open according to the operating voltage as follows :
V* < 3.5V......Connect to GND
V* 2 3.5V......0PEN .
(Note 8) 1In case of the operation voltage is 6.5V or more, a Diode must be connected to No.3 termmal
If it is less than 6.5V, the Diode is not required.
(Note 9) Output resistance becomes total of the Ro of every NJU7660. -
{Note 10) In case of the cascade connection {Negative Voltage Output), No. .6 terminals (after second IC’s } must connect as follows, according
to V* —GND Voltage.
—GND< 3.5V.....GND
V* —GNDZ 3.5V......OPEN
(4} Cascade Connection (Positive Voltage Qutput)

Vi . ) | .
(;N & ] ® Vour=2n-Vin
@ Veour={2n—1)-Vir
:{ 10xF E NC ~7 v+ E——————- Vour
H—{Zcr,,_oscl
1000 7 — M+ WU7660
3 1]nC VelEd— - m—EGND (n) Va[€ 106F
—Eler,  oscir] Tc Vo [FHMO -
NJu7860 +
104F 4 +{3]GND (1) vu [B 104F
~ Mg — 104
—EC Vour | §
@ @
O

{Note 11) Output resistance becomes total of the Ro of every NJU7660.
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m TYPICAL CHARACTERISTICS

Output Voltage (V)

Power Conversion Rate (%)

Output Resistance (1)

Qutput Voltage vs. OQutput Current

Output Voltage vs. Output Current

V=5V (Twofold Voltage) V=5V (Negative Voltage) .
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