19-3293; Rev 2; 9/96

BE

MAX6BOE /U v IDF v =R TEBEA L IN—5 —
g, +15V~+55VOAHNBEE—1.5V~—55VDHHE
EZBLET, Br2ACEKMEIF oV EERAT 2
T, 100mMADF + — SR THADPBSNB 0, X
Ty FLdLFXFab—20RBELTHERTAZENT
. A2H74, A, 1 X, RUEMI 2HIfRT 5 2
ENTEET, BEAEDEREREBEIC SN THEY
W%UEHY) . E-FHEBEERIE,120uA LBV D,
Ny F V@R R - FBRICRBETT, /i
MAX660 1. AHWBEBRXITBHOHEHEBEL2EICHRET
BT ENTE. +5V~+9.35V1I00mMADH A HEShE T,

By bO—-LREF(FOIUC L - T, BHEREE %
10kHz typ 3 (% 80kHz typ(40kHz min)lS#IRT& B/, O

/I A X1 /W

CMOSE€/VU2yZ&FEIVI\—

HR

¢ /NEOAVFUY

¢ EEROYT :0.65Vtyp (100mAH A8

& EEEER : 1204A

®LEHhAVE—F 2 65Qtyp

€ C1=C2=10pF TRour< 15 Q%&RZI

@ ICL7660&EY - AVUNFTILEBSEHBRY AT
¢ A ANBEREEAZREXIIFBE

& BIRFTAELRIRERE © 10kHz/80Hz

& RETNE © 88% typ (100mAH 1. 1L & GNDRS)

FLHNERRUHSHBRER A RELTEET, RRA BB
Ny . s = & " -k
n:g;i_ % ?}g:j - ; ; _; K hﬁ ;1 gzi%gﬁ’sg?f{‘ :f )} . PART TEMP. RANGE __ PIN-PACKAGE
%#ﬁ&;gwgfjﬁ} 6 “3= MAXE60CPA 0°C10 +70°C___ 8 Plastic DIP
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (V+ to GND, or GND to OUT)........cccovvvennnn. +6V Operating Temperature Ranges
LV Input Voltage ..........c...ccovevrvenenee, (OUT - 0.3V) to (V+ + 0.3V) MAXBEOG_ _oonnnnmninmmmmnaninin, 0°C to +70°C
FC and OSC Input Voltages........................ The least negative of MAXB60E_ _ -40°C to +85°C

(OUT - 0.3V) or (V+ - 6V) to (V+ + 0.3V) MAXB60MJA -55°C to +125°C
OUT and V+ Continuous Output Current............ccccvene..... 120mA Storage Temperature Range -65°to +160°C
Output Short-Circuit Duration to GND (Note 1) .................... 1sec Lead Temperature (soldering, 10S€C) ............c..ccueen.... +300°C
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 9.09mW/°C above + 70°C) ............ 727TmW

SO (derate 5.88mW/°C above +70°C)............. .‘
CERDIP (derate 8.00mW/°C above +70°C)..................
Note 1: OUT may be shorted to GND for 1sec without damage, but shorting OUT to V+ may damage the device and should be

avoided. Also, for temperatures above +85°C, OUT must not be shorted to GND or V+, even instantaneously, or device
damage may result.

Srresse_rs beyond rhoge listed under “Absolute Maximum Ratings® may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device relfiability.

ELECTRICAL CHARACTERISTICS

(V+ =5V, C1 = C2 = 150yF, test circuit of Figure 1, FC = open, Ta = Tpmin to Tmax, unless otherwise noted.) (Note 2)

PARAMETER MIN TYP MAX | UNITS
Inverter, LV = open 3.0 55
Operating Supply Voltage RL = 1kQ Inverter, LV = GND 1.5 55 v
Doubler, LV = OUT 25 5.5
FC = open, LV = open 0.12 0.5
Supply Current No load FC = Vo, LV = open ] 3 mA
Ta < +85°C, OUT more negative than -4V 100
Output Current ¢ mA
Ta > +85°C, OUT more negative than -3.8V 100
Ta £ +85°C, C1 = C2 = 10yF, FC = V+ (Note 4) 15
Output Resistance (Note 3) IL=100mA | Ta< +85°C, C1=C2 = 150pF 6.5 10.0 Q
Ta < +85°C 12
. FC = open 5 10
Oscillator Frequency FCovs 20 %0 kHz
OSC Input Current FC = open = HA
FC =V+ +8
RL = 1kQ connected between V+ and OUT 96 98
Power Efficiency RL = 500Q connected between OUT and GND 92 96 %
IL = 100mA to GND 88
\é;:gggéSOnversmn No load e > J

Note 2: In the test circuit, capacitors C1 and C2 are 150pF, 0.2Q maximum ESR, aluminum electrolytics.

Capacitors with higher ESR may reduce output voltage and efficiency. See Capacitor Selection section.
Note 3: Specified output resistance is a combination of internal switch resistance and capacitor ESR. See Capacitor Selection section.
Note 4: The ESR of C1 = C2 < 0.5Q. Guaranteed by correlation, not production tested.
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1. MAX6605EREIFE

SUPPLY CURRENT SUPPLY CURRENT OUTPUT VOLTAGE AND EFFICIENCY
vs. SUPPLY VOLTAGE vs. OSCILLATOR FREQUENCY vs. LOAD CURRENT, V+ =5V
400 § 10 rr § -30 s
350 — MAX660 — |
g % _ 34 7 ICL7660 /! g 92
< e
ES V=0UT E s -
E 250 N4 5 1 i § 5 \‘ ’I EFF. o
& A E o = s
3 20 4m 3 d E ~v
= LV=GND > 5 ol
F 150 Vs ] = L1 & 42 < 76
g v —-1 3 o1 - 5 74 h
7] 100 /’ / @ il = j! ICL7660 }
=5 3 =~ -46 68
5 ? Lr-oFl‘EN 7 / — MAX660
/
0 0.01 50 \ | l 60
15 20 25 30 35 40 45 50 55 0.1 1 10 100 0 20 40 6 80 100
SUPPLY VOLTAGE (V) OSCILLATOR FREQUENCY (kHz) LOAD CURRENT (mA)
OUTPUT VOLTAGE DROP OUTPUT VOLTAGE
EFFICIENCY vs. LOAD CURRENT vs. LOAD CURRENT vs. OSCILLATOR FREQUENCY
100 o 12 - 5.0 . s e
L 2 [ ﬁ“ mE (1]
- V+=5.5V_...§ < ] [ ; lpap= 1mA §
| ¥ g 10 Vi=15V —A LA
9 & A
'\M“\-.,__ g 3 \ Vi =25V = 45 'Il-ﬂm:‘lm‘;;' N
iy < = tse. =
£ \'\.. """;r-..‘_ 2 08 / Pz & / /
5 U 7 S0 5% a = /|
2 LK w N B s NG = / 3 40
S TRET T b i a2z /
E 7 N SC| 2w NN EA & |oorem
N z G o= 3
wlw| | Y 2 // LA V- dsv 35
68 \ = 02 /}
S
= Ve=55V
60 0 L | 30
0 00 4 60 80 100 0 10 20 30 40 50 60 70 80 90 100 01 1 10 100
LOAD CURRENT (mA) LOAD CURRENT (mA) OSCILLATOR FREQUENGY (kHz)
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EEBE ()
EFFICIENCY
® vs. OSCILLATOR FREQUENCY
% . 1l é
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20
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vs. TEMPERATURE
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FC=V+, 0SC =0PEN, AL=100Q
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OUTPUT CURRENT vs. CAPACITANCE: OUTPUT CURRENT vs. CAPACITANCE:
Vi = +4.5V, Voyr = -4V Vin = +4.5V, Vgyr = -3.5V
120 . 250 %
| FC=V+ g FC = V4 i
_ 100 [~0sC = OPEN 2 = 20 [“osc-=opeN g
E 8 g € 450 ’
=R z
g & 100
£ 40 =
[
% 50
0 0
0331.0 20 22 47 10 22 47 100 220 0.331.0 20 22 47 10 22 47 100 220
CAPACITANCE (uF) CAPACITANCE (uF)
OUTPUT CURRENT vs. CAPACITANCE: OUTPUT CURRENT vs. CAPACITANCE:
Vin=+3.0V, Vour = -2.7V Vin=+3.0V, Voyr = -2.4V
60 — g 120 5
FC=Vs § FC=Vs §
50" I0sc = oPEN : 100 ~0sc = OPEN :
E 40 { T 80 :
= % £ 60
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S 2 5 »
10 20
0 0
0.331.0 20 2.2 47 10 22 47 100 220 0.331.0 20 22 47 10 22 47 100 220
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i F558A
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1 FC FC=V+B¥1L. fosc=80kHz typ (40kHz min) ; OSC & > #"41588RE) | 1 > /N\— % LRHE
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2 CAP+ | Fv—YKRe7arFo4, E#F 12— % Rl
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4 CAP- | Fy—UFR>FaLFr4, AT 12—z LR
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T30, 2BICRELET (IREBHEER"SR), SiEhE
EEBAC1. SMEFERESRD/NE L F oY 5 (E
ALTTF&W, FMICO>VWTR“aLF4omBR"0IE
BESBLTTEL,

REE— KDIBE. ADBEHNF VLT THNIEVL%EGND
AEBLTTEW, ChICEVALX 2L —2EREH A
NZAEhB0, KEEFEASOMEIrALLET, RE
E-KFDBE. AHDBEHIIVLIELE S IELVIEGND X I3 F
—ToOVWTFhTHrEVELA, BEIRLV=GND & L
F 3 5 MAX660 % ICL7660 DIEHE & L THEAT 21581215,
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17438813, IVEGNDICESE L TT&EL, (“RIRS
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. LVEOUTICERI L TT &L,

VDD R E WA

REBEQ/1—¥

MAX660 Dz & — iz L fERERE. Fv - R TEEAS
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Y01 EC2HHETE (IREBHFOEEER),

MAX6B0DH DI T 75 « TICKRESNTUVERAY, H
HERTILICRIREFEEINET LA, AD+HVDIES.
BATFEKOHDII-SVTTHF HABRI65Qtyp LD T,
100MADEFERIBFICHVTHHHIZ—435VETICLY
BEFLECA, HHABRMEBERUCAHBEORFRE“E
EBERME" OIS TICRLET,

Uy TWBER. 1/20F +— I RTH 1 7 IVEARICE
ICALFoYC2ENBHRS N BHABRAI SEETEET,

lout

2(feume)(C2)

feume % SkHz (IR B EE10kHZ D 1/2) . C2 % 150u F. ESR%
02Q&T2E. AFEERIOOMARDY v TLBEE S &
Z90mVeEL ) ET, C25390uFICHEMT D E. Uy T
&, 5mVICIETLE T,

EEFE4Y75

MAX660 (2. “IZEHEBEQRE" TRT L O LRBEEE—FT
BELET, ESHEOBHEVWD2IETT,
Fr—IRyFBEBEAV/IN—S
TEVLHOF 4 —TIRTHRIBIIOVWTIRTRI 2 TSR
Ta&u,

RiRABEBOEE

MAX660 Tix. 7Ov VEEBRETEHD4DOE—- KT
L hO—-LTEET,

+lour (ESRc2)

Vrippie=

FC 0SC RIFBAEY
A—d A—T> 10kHz
G-V -~ 80kHz
F-7oRE St o vens
FC-=V+/ gL FUH RESHEFESE
F=7 AMoOy s HEoOy VRS

FCRUOSCH # —T > DIFE . Rkt (2 10kHz typ TR
LET, FCEV+HICIER TS L. OSCOMEBERIZ1.04AD
58.0uANEMNT 578, RIRBEIEBIIBBEELYET,

x1. HhH
MAX828 MAX829 MAX860 MAX861 MAX660 MAX1044 ICL7662 ICL7660
SO-8, S0O-8, SO-8, SO-8,
Package SOT 23-5 SOT 23-5 UMAX UMAX SO-8 UMAX S0-8 UMAX
5. CRITEH 0.2 at6kHz, | 0.3 at 13kHz, | 0.12 at 5kHz,
(tp- mA) 0.06 0.15 0.6 at 50kHz, |1.1at 100kHz,| 1 at 40kHz 0.03 0.25 0.08
ypP. 1.4 at 130kHz | 2.5 at 250kHz
Output Q
20 1 12 6.5 6.5 125 55
(typ) <0 2
Pump Rate
(kHz) 12 35 6, 50, 130 13, 100, 150 5,40 5 10 10
Input (V) 1.25t05.5 1251055 15t055 15t055 15t055 151010 15t0 10 1.5t0 10
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WEEIICH Y 27 (“IREREIRME"SR),
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TE30870y JTO0SCEF—NNKSATTBIENT
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hEhEth, BBEE—FTROSCEA—INKF1T
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AVFIHORER
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BRLSICHTROIEREIH ET,

1) MAX660 D H i

2) K7 (C1) RUER(C2) 2> 7 Y OEMESIER
(ESR)

3) CIRUC2ZOEE

MAX660 DI DB L 2 BERETIE. RN 3B8EERE
HAOBREDOWTT, RIS, C21C & 518K I1EC2MESR
LBREBREDETT, LAL. Fv—URTEERFIC
ClLCENDEBREBFERSIVESPICKZVWED . C1
CET2BRIMOBEL LN KECENET, C1ICLD
BEEERTIE. CIOESREATERDOBDAGE LN T,
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2 1
et
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#F2025Q. MAX660DH HEMIL5.25Q& LIJBETT,
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TR.7XAMEREDALF o HDESREEFRLTWVS D,
RoISIREEDESQ TR E . 5.25QEHNTVET,
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0.33u F~220u FICE L& B 15 EDOH D ERIFEE4DO0D
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KOy 79 3BOHABRETOY FLTHYNET, 75
53 L5112, MAX660D6.5 QDEFIIEICLY) . 2
CFOYREBNFATu LI EOIBETHHABRIHREN T
WET, LPLEYS, RBEXEZLTEHIET. Uv 7
WEEKRTAENTEET,

Fr—IRTILH>TRETDIHAV Yy T ERVEH
ADICE, BT U025 MEE5h. NIFESR
FRLEETT IV, HHICHUEE5REE/ 1 XD
CPBEFHDFICH, ESREECLTTEL,

2TOA—HDOIALF 45, MAX660 " EXK T 5 ESRIC
BALTVWRERRNECA, —BRICIE, T80
ESRIEa>FoHOTEICREGT 52180, ERE. 58
EEROILFHYOESRIEEVERICHY £T,
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KESREEBEI 7oV ERELTVWEA—H-—DYU XM E
TERLET,

TIA ADHRT— Kk
ANBED,S LW XELEABEERFLVEECIE. MAXEE0
ERBRT LI HRAT - FERETHIENTEE

Mandincionl  Phone Fax | Comments | ¥, H&DHAEIL. 8% DMAXEE0 D Rour DIED I3 (E

T BEHEE L) T, HABEE Vour=—n(Vn) & &N ET,
AVXTPS Series | (803) 946-0690 | (803)626-3123 tantalum SMT NiEFIN1 ZNIEHREARTT,
AVXTAG Series | (303)946-0690 | (803)626-3123 | LOW-C0S! — .

fantalum SMT FIN4 R D FES:
Matsuo 267 Series| (714)969-2491 | (714) 960-6492 gmmlsw MAX660 % X 5(CERTH & T OB ERV TR
Sprague 5% e EFTEET, MASRLAELSIC, RTaF 40
Series (603) 224-1961 | (603) 224-1430 trolytic thru-hole BEFNAZRETTY, BT ‘Uf C2ix#@ L
Sanyo MV-GX ] ] Aluminum elec- THERATEZT, =70, CCOBRBII{ERT/N1 ZH(n)
Series (619)861-6835 | (619)661-1055 trolytic SMT (CHE->THMEETTaV, 421, WHHELKROH D
Sanyo CV-GX Aluminum elec- EREOSHEX B RLTHNET,
Series (619)661-6835 | (619)661-1055 trolytic thru-hole
Nichicon PL Low-ESR
Series (847)843-7500 | (847)BA-2798 | - vatim SMT
United Chemi-Con 5
(Marcon) (847) 696-2000 | (847)696-9278 | Ceramic SMT
TDK (847) 390-4373 | (847)390-4428 | Ceramic SMT

; Rout (of MAX660)
OUT = ™ 1 (NUMBER OF DEVICES)
+Vin E
+Vin 6 J 8
8 8 2 2
2 2 MAXIAN MAXIM R
MAXIM MAXIMN A+ 3] MAX6EO .. A+ 3] MAX660
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A 1 n g 5 ~ 4 5 @O
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+

3. MAX660 D4 R r — FHEfRIC & B HHEEDIEM
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EDEBEERUVABEZROMEEE
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INCHES MILLIMETERS

' E DIM —IN | MAX | MIN | MAX

= D . -—— ] — A = 0.200 gl 5.08

- - * A1 | 0.015 - 0.38 -

+ A A3 A2 | 0125 | 0175 | 3.18 | 4.45
A A2 { { A3 | 0.055 | 0080 | 1.40 | 2.03
L : . B | 0.016 | 0.022 | 0.41 0.56

* : '. B1 | 0.045 | 0.065 | 1.14 | 1.65
: ' Cc | 0008 | 0012 | 020 | 0.30

L a1 p N 1 D1 | 0.005 | 0.080 | 0.13 | 2.3
Y il 0°-15 9 E | 0.300 | 0325 | 7.62 | 826
6 i E1 | 0240 | 0310 | 6.10 | 7.87

e ol lB1 e , e | 0.100 - 2.54 -

B eA | 0300 | - 7.62 -

o —— eB | - 0.400 = 10.16

u,__l = D1 L | 0115 | 0150 | 292 | 3.81
Plastic DIP |PKG. DIM |PINS J;CHE:AX MI:;:NE:E:XS

PLASTIC P | D | 8 |0348 |0.390 | 8.84 | 9.91
DUAL-IN-LINE | o o e o
PACKAGE P | D | 18 |0.885 | 0.915 | 22.48 | 23.24
— e N —m—m—m— (0.300 in.) P | D | 20 |1.015 | 1.045 | 25.78 | 26.54
N | D | 24 | 1.14 |1.265 | 28.96 | 32.13
21-0043A

o INCHES MILLIMETERS

MIN | MAX | MIN | MAX

A | 0.053 | 0.069 | 135 | 1.75

e e * A1 ] 0004 | 0010 | 010 | 025
v B | 0.014 | 0019 | 0.35 | 049

r A 0°-8 C | 0,007 | 0.010 | 0.19 | 025
;meﬁ B \ e Tosso Tossr | a0 [aso

H + H@% T 7 e 0.050 1.27

e |- ||l L H | 0228 | 0244 | 580 | 6.20
B c L L | 0016 | 0.050 | 040 | 1.27
HH H/ / HHH INCHES  |MILLIMETERS
Narrow SO DIM [PINSI"GiN TMAX | MIN | MAX

SMALL-OUTLINE D | 8 |0.189]0.197 | 4.80 | 5.00

PACKAGE D | 14 [0.337 [0.344 | 855 | 8.75
g D | 16 |0.386 |0.394 | 9.80 | 10.00
H H B/{H H B (0'150 'n') 21-0041A
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(ZOF—F— MIBEEhTWBNY =D, BRESRBRENTNDEERY EEA. BIO/ VY 77— EHIE.
http://japan.maxim-ic.com/packages= ZZR T =1, )

e INCHES MILLIMETERS
MIN | MAX | MIN | MAX
= E1— A = 0.200 2 5.08
E | B | 0014 | 0023 | 036 | 058
A |"“—D—"*"*—“" B1 ] 0.038 | 0.065 | 097 [ 1.65
i I C [ 0008 | 0015 | 0.20 | 0.38
* E | 0220 | 0310 | 559 | 7.87
y L _ ﬂ E1] 0290 | 0320 | 7.37 | 8.13
i e 0.100 2.54
+Q : oq50 I L | 0.125 | 0200 | 3.18 | 5.08
Y Y B 10150 | - | 381 =
L L1 C —oli— Q | 0015 | 0.070 | 0.38 | 1.78
—| o
e B1 s = 0.098 = 2.49
B s1 | 0.005 - 0.13 -
*—I|—~—s1 —>-| ‘-« S S e INCHES |MILLIMETERS
e B s B s s B e B e CERD'P MIN MAX MIN MAX
D| 8| - |od05| - [1029
PACKAGE D |16 | - |os40| - [21.34
.300 in. D 18 - 0.960 - 24.38
(0.3 ) D |20] - [10860] - [26.92
D |24 ]| - [1280] - |[3251
21-0045A
'S R
ARFE(CEEIE
" A

qq:-_yu —"17)\) ﬁi *I T169 RREPF B FFEAES-30-16 (KUY 1EID)
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THULHIIEBFPELLICEARRUEREEETIHRIZRELET,
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