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CMOS DC/DC CONVERTER
T=5711

i

RDESCRIPTION
The 8CI7661C CMOS DC/DC Converter features high operational performance with low power dissipa-
tion. It consists ‘of two major parts: the booster circuitry and the regulator circuitry. The booster
generates a doubled output voltage (-2.4V to -12V) or tripled output voltage (-3.6V to -18V) from
the input {-1.2 to -6V). The regulator is capable of setting the output to any desired voltage. The
requlated voltage can be given one of the three threshold temperature gradients,

MFEATURES BBLOCK DIAGRAM
@ High performance with low power dissipation T
®Simple conversion of Vin (-5V) to [Vin | {+5V), Voo I '

2 IV LH{H10V), 2Vin (~10V) or 3V v (-15V) oserd—fen i .
®0n-chip output valtage regulator 05C2¢{Oseiliato E $ 3
@Power conversion efficiency — Typ95% R oy
©Temperature gradient for LCD power supply — 0,1%/°C,| ¥ i HEEmH

0.4%/°C or 0.6%/°C carrd—fvomar | | 1|3 Eio[BET
OPower off by external signals — Stationary current atjcasi ) {consen { % R

power off — Max 2xA . | $ -
@ Cascade connection — twe device connected: 4P | e

Vin =-5V, Vour =-20V Valtage i i
@On-chip C-R oscillator N O Tl oo
@Package: oo SCI7661C ++ + - -14-pinDIP (plastic) — | T

SCI7661M -« -+ 14-pin SOP (plastic) : e
T A Ll
BPIN CONFIGURATION HPIN DESCRIPTION
g S~ Terminal No, Functions
capis (Chs 14 [] Voo - - -

CAP1+, CAP1- 1,2 | Terminal for connection of capagitor for doubler
cars- (12 13[] osct CAP2+, CAP2- | 3,4 ! Terminal for connection of capacitor for tripler
car2s ()3 12 [] osc2 TC1, TC2 5,6 | Temperature gradient selection terminal
cap2- [ 4 v e Vin 7 g(m)e)r supply terminal (negative, system supply
cr [Os 0[] Av Vout - 8 Output terminal at tripling
€2 (s 9[] Vieq Vreg 9 Regulated voltage output terminal
Vin ; 8] vour RV 10 Regulated voltage control terminal

Poft i1 Vreg output ON/OFF control terminal

The same pin configuration in 08C2, 0SC1 12,13 | Oscillation resistor connection terminal

DIP and SOP Voo 14 Pom;er supply terminal {positive system supply

o
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MABSOLUTE MAXIMUM RATINGS (Voo =0V}
Ratings . R «
Parameter Symbol Min ~Max Unit emarks
Input supply voltage Vi -20/N 0.5 v N : %E?Sggfr
ViN-0.6 0.5 v 0SC1, Poft
Input terminal voltage vy
Vour-0.5 0.5 v TC1,TC2,RV
Qutput voltage Vo -20.0 v
Allowable loss Py 300 mwW
Operating temperature Topr -30 86 °c Plastic package
Storage temperature Tag -56 150 °c
MELECTRICAL CHARACTERISTICS {Vop =0V, VIN=-5V, Ta=~30t085°C)
Symbol Ratings .
mbo! - iti
Parameter Y Min Tvp Max Unit Conditions
Input supply voltage Vi -6.0 -1.2 \'2
Vo -18.0
Output voltage
P 9 Veeg -18 -28 \ RL =<9, RRV = 1MQ,
Vo=-18V
Regulator operating voltage Vout -18.0 -3.2 v
Booster current consumption Lopr1 60 100 BA RL =99 Rosc = 1MQ
Regulator current RL =%, RRV = IMQ
consumption . lapr2 5.0 120 A Vour = -16V
Stationary current la 2.0 HA TC2=TCt = Vour,RL=2
Oscillation frequency fose 16 20 24 kHz Rosc = 1M
Qutput impedance Rout 150 200 Q four = 10mA
Boostar pawer conversion Peff 90 95 % Tout=5mA
efficiency
z:g:l:‘t?:nompm volteae AVAVN?V - 0.2 %IV -18V <Vour < -8V,
ouTVreg Vreg = -8V, RL =%, Ta = 25°C
Regulated output load AVeag 5 Q Vout=-15V, Vreg = -8V,
fluctuation Alout Ta =26
0<lour <10mA, TC1=Voo
TC2 =Vour
Regulated output saturation AsaT 8 a Rsar= A (Vreg -Vourt)/Alout
resistance 0<lour <10mA, RV = Voo,
Ta=25°C
VRVO -23 -1.5 -10 v TC2=Vour,TC1=Vo0,Ta=25°C
Reference voltage VRv1t -1.7 -13 -11 \4 TC2=TC1=Vour,Ta=25°C
VAvV2 -1.1 ~0.9 -0.8 v TC2=Vpo.TC1=Vour, Ta=25°C
cT10 -0.25 -0.1 -0.06 %/°C cr- |Vreg(50°C)I- ineg(O °Cl
Temparature Gradient cm -0.5 -04 -0.3 %1°C 50°c-0°C
cr2 -0.7 -0.6 -05 %/°C x — 1
iViegizscy * 190
Input leakage current [N 20 HA Potf, TC1, TG2, OSC1, RV pins
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BMRECOMMENDED OPERATING CONDITIONS (Ta = -30 ~ 85°C)
Ratings
Parameater Symbol - Unit Remarks
Min Max -
Rosc = 1MQ, G, 2 104F *2
Vsta -1.2 Y 3
Booster start voltage ! CL/C, £ 1/20, Ta = -201085°C
Vsra2 -2.2 \") Rosc =1MQ
Booster stop voltaga Vste -1.2 \ Rosc =1 MQ
Qutput load resistance Ru Ry min *a Q
Qutput load current Tour 20 mA
Oscillation frequency fosc 10 30 kHz
Extarnal resistance for
oscillation Rosec 680 2000 kQ
Capasitor for booster C,.C;.C, 33 uF
| i .
Re?u ated output adjustable Rav 100 1000 ke
resistance
*1 Voo =0V -
*2 Recommended circuity in Jow voltage operation *3 Ry min depends on input voltage as shown below.
is shown below (Vin ==1.2V~-2,2V) .
G =10uF _] 1t v| !
= H — Vsta
== ) L] el
T2 1 T
Rose= [
e 3 1’2 1M0 AL G ~ “-‘
— {4 " g 3
Cy=10uF B bt 1
5 10 A g 1]
S
6 9 € T
7 8 ’ |
[ 1 S L
N SN Triple
= RN -
Ve =22uF o D?uhlle —
] 1152 3456
D\ (V= | mA) S0,6V) (V)
MPERFORMANCE CURVES
1000 2 10T ]
sl Ta=25C [ !
24
[ vi=esv £ osc = 40kH
Vin -3V 2 ) Vi =-5V ] )
100 ———— 0 == o0
Vin*-1 5V, e s 18 Vin = -3V —
3 - 5. 18 ot <. fowe = 20kHz
2 30 <N 1 T Z
FES ' R AR K
e " = M 50
¥ I Lo
T :f = / ///
1 10 // fasc = 10kH2
1 ' H =
10K 100K 680KIM 10M <%0 o s0 100 150 e 3 2 3 4 5 7
’ Rosc () Tavel ViNgV)
Fig. 1 Oscillation Frequency (fosc) vs. Fig. 2 Oscillation Fraquency {fosc) vs. Fig.3 Input Voltage {Vin} vs. Booster
External - Resistance {Rosc) Temperature {Ta} Currant Consumption {lapr1)
0 I . 4007,
Teu25C ;
Ve -5V 300
I O T
- s bresaste N ;
= Vin =20V _ t
2 H - Deuble [ 2 0 i H
$ 7 s T A E T
.10 Doutze > -4 I
1]
" 1
Trgle s LA Togple 300 L0
o1 2 3 45 6 7 8 910 i
lauy ImAl T IOﬂS‘C
15 P Ak
0 10 0 30 40 s0 0.t 2 3 4 5 6 7
Tout (mA} Vin V1
Fig. 4 Output Voltage (Vout) ws. Fig. 5 Output Voltags (VouTt) vs. Fig. 6 Output Impadance(Rout) vs.
Output Current {1out) Qutput Current {four) {nput Valtage (VIN)
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100 100 100 [ 100 [
= Ny O gmA T ]
© Z1* b Dowsie Parr] | °° % lauy.mA
80 N w0 % I 2 w0 | Bma 1
1 %\\/ u:m' kY 0 -;T::;:::' N n 0 foviztoma T
[ Tase2g'c ot Vin=-20v N
# Yvnsoy N ®g « N3 bl (P Tour=0mA
£ v~ H g E et 220mA [lour=30m.
“ / Tnole Pygy * -! 5 * 4 ® —! g i
N * 40 0 o 16 S 0
0] 1™ 1. P n 2
T 12
- Oauble 11 2 » A Double lin . \ 2 Vin=-5.0V
10 / 10 10 4 10
[ 0 0 Q 1] '
L fg‘"ml‘o, 4 s o123 ltw's(m:l 78910 10 10t 10! 1¢*
fose (2}
Fig. 7 Powar Convarsion Efficiency Fig.8 Power Convarsion Efficiency Fig. 9 _Powar Con;:rsion Efficiency
(Paft}/Input Current (11N} vs. (Peff}/Input Current (1in} vs. (Peff) vs. Oscillation Fraquency
Output Current (fout) Output Currant {four) {fosc)
qol5 A= e == e
A "] — \\ \\
0 four = Vour =18V A Vours -8V AY
~< 2950L__Te85C \\ 2950 |T225C \
£, lowr = dma g \ 2
z solaur A X %
o ] s \ s
10 -7.900 \\ -2.900
o Viu=-15V \[
10 - LN
tre o o o s 107 o ! e 107 o* o
fase m"‘ 1 tour WA} lout 1AL
Flg. 10 Power Conversion Efficiency {Peff} | Fig. 11 Output Voltage (Vrag) vs. Output Fig. 12 Output Volitage {Vrag) vs.
vs. Oscillation Frequency (fosc) Current {four) Output Current {lout}
L]
(¥ ] -
e 5
5 en T
%3 o Vour * // § = E :
T . 5 e
: i e oFE e
ot / o I T C1:-01%/C
/rv.wv- als P cr oaxre
-15y -~ T .4
008 / // §| 's-oso L 5 wocy-. -06%/C
Tarc)
000
o s {] 15 0
four imA)
Fig. 13 Regulated Output Saturation Fig. 14 Output Voltage (Vrgg) vs.
Resistance {Rsar) [Vreg - Vour| — lour Temperature {Ta)
MCIRCUIT DESCRIPTION
® C-R Oscillator oset osc19-—JULL
The SCI7661C contains a C-R oscillator for in- Rose External Clock
ternal oscillation. It consists of an external 0sc2 0SC24 Open
resistor Rosc connected between the OSC1 pin
and OSC2 pin. C-R Oscillation External Clock Operation

@ Voltage Converters

The voltage converters double/triple the input supply voltage (Vi } using clocks generated by the

C-R oscillator.
Vce

Voo =0V

(+5V) —— Voo =0V

GND Viy =6V — 1

{~5V) —:.—CAP2-=2Vm =-10V

Typical Doubled Voltage Relations

Vi =-6V

Vour =3V =-16V

Typical Tripled Voltage Relations
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® Reference Voltage Generator and Voltage

Regulator

The reference voltage generator produces refer-
ence voltage needed for operation of regulator
circuit. The voltage regulator is used to regulate
a boosted output voltage and its circuit contains
a power-off function which uses signals from
the system for on-off control of the Vreg output.

@ Temperature Gradient Selector Circuit

The SCI7661C provides the Vreg output with a temperature gradient suitable for LCD driving.

® Temperature Gradient Assignment

Jlie D
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Pottf ¢

RV ¢——a—

AAAA
VWi

Vreg

N Control signal
Ian=100kﬂ. to 1MQ

e

Voltage Regulator

Port TC2 TC1 Temp. Gradient Vreg Output CR oscillation Remarks
1{Voa) L (Vour) L (Vout) -0.4%/°C ON ON

1’ L H (Voo) -0.1%/C on ON

1 H {Voo) L -0.6%/°C OoN ON

1 H H -0,6%°C ON OFF Cascade connection
0{vin} L L - OFF {Hi-2) OFF

o] L H - OFF (Hi-2} OFF

[+] H L - OFF (Hi-Z} OFF

0 H H - OFF {Hi-2) ON Without regulation

NOTE: The potential at Low level is different between the Poff pin and the TC1/TC2 pin.

MEXAMPLE OF APPLICATIONS

@ Voltage Doubler and Tripler
A doubled voltage can be obtained at Vour
{CAP2-) by disconnecting capacitor C2 from
the tripler configuration and shorting CAP2-

{pin 4) and Vour (pin 8).

@ Voltage Tripler + Regulator

Vreg

after boosted output Vour regulated. In this
connection, both Vour
taken out at the same time.

output is given a temperature gradient,

and Vreg can be

¢y ! " l
sowF ST |
? 3 ¥ Rote 1Mt
s R m R
L ) S P np——
5 10— p—
6 9
7 8 0
Vi s -8V P Vour= 15V
€3 0uF

Voltage Tripler

@ Parallel Connection

Parallel connection of n circuits can reduce
Rout to about 1/n, that output impedance
Rout can be reduced by connecting serial con-
figuration. A single smoothing capacitor C3
can be used commonly for all parallely con-

nected circuit.

In parallely connection, a regulated output
can be obtained by applying the regulation
circuit to only one of the n parallely con-

nected circuit.
@ Cascade Connection

il
T

€1 o —] ‘“MJ

[}
100F T3 13— Res Rav "
Cae—3 12 M R23 100x81 104
10uF T{a 1t £ LM
5
6

g Shieid vare

s,
Vi =-5V

? 8 Your =-18V n.wv
T YR
C3 10uF

Tripler + Regutator
(-0.4%/°C selected as temperature gradient}

o lc‘
™M b
I. TiouF

100 kN2
-0

Rav]
OVour=-15V  Vegga-10V

Paralle! Connection

Cascade connection of SCI7661C (by connecting Viv and Vout of one stage to Voo ar‘rd Vin respec-
tively of the next stage) further increase the output voltage. Note, however, that the serial connection

increases the output impedance.
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Véo = Vi =-5V
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N
‘_'OP‘ i 14 *_r 1 14 l
=F{2 13 3 e gt S 13— § = soue
sv 3 12 3 12 100ka|
—i4 3] € WFLA 1t _|‘ >u:m
e—Is 10 5 10 LA
€ [ 9 R L 6 ]
v.‘.!.\r--sv 10uF | ! 8 V"“r' g L' ? 8 j Vx'z'u:-zov Viegsoisv
[+ 10uF
Serial Connection
@ Positive Voltage Conversion
The input voltage can be doubled or tripled toward the Yo o
positive side. {In the doubler configuration, capacitor Y 1 "
C2 and diode D3 are disconnected and the diode D3 Wi |2 B
shorted at the both ends.}) In this case, however, the H = 3 12 3 Ma
output voltage decrease by VF (forward voltage). R R
For example Voo =0V, Vin=-bV and VF=0.6V, then o b 10—
Vour =10V -3 x 0.6V=8.2V (if doubled, 6V-2 x 0.6V = €18 °
3.8V) ey Vour=g82v |_I_ 7 8 —
o
Pasitive Voltage Conversion D1, D2, D3: Shottky
diodes with small V§ are recommended.
@ Negative Voltage Conversion + Positive Vo w0V _ oo 132V
Voltage Conversion LSV |
This circuit produces outputs of -15V and Yo 12wl Voo ST
48.2V from the -5V input. Note that this sv | woweTle 1 i
‘configuration causes higher output impedance |0 e ey
. . . . . 10uF = D — -
than in a single function {negative or positive (S S PR = Vourt2-1ov
voltage converter). Al
Vin=-5V

Negative Voltage Convertion + Positive Voitage Conversion

® Changing the Temperature Gradient through Use of External

Temperature Sensor {Thermistor)

The SCI7661C has a temperature gradient selector circuit in its
regulator. It selects any one of the three gradients: -0.1%/°C,
-0.4%/°C and -0.6%/°C. It is necessary that the temperature
gradient can be changed to any other value by connecting a
thermistor in series to the output voltage control resistor RRv .

EPACKAGE DIMENSIONS

Example of Change of Temperature Gradient

Cl4 ™ 14-pinDIP

t8901en

4 []
Boooond

0 248 1000
(§310n

- ™
— YR d
1925301
0300 9335
1762 402

e unit : inch
(mm)

0.4130az
(10.5Max}
Qa7 ron
tozien

" []
ANANARTT

Index

g

IR/
1

Q05013

(127501) -
LY
431 3

0002 0,087 Man
{01 o0m)_[142 2Max)

0004

14-pin SOP

0,006 10004
015001
Jelay
&8
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