19-1247; Rev 0; 7/97

oo

MAX1680/MAX16810 [ +2.0V0 +5.5V0 00 0 0
0000020000125mA00OO00COO0O00
0000000000000000000000000
0000000000000 O0D00000000
(MAX16800 4.7pF0 MAX16810 1yF)0 00000
000000000000000000000000
0000000000 @0000000ooooooo
000)00000000000000000000O
0oooo0ooo

00000000000003.5Q@yp)00000000
440mvVO00000125mAD D D000000000
0000000000000 001pA00D00D0000
0 0 MAX1680/MAX16810 0800 SOPO OO DO O
0000000000000 0uMAXOODOOOO
0DO050mA00COO0O0O0OO0O0OOMAX860/
MAX8610000000000000000

oooooogo
ooooooo
0oooooooo
0oooooo
MOSFETO O 0D

0ooo0oooooooooooooooooood

MNAXI /W

125mA0 OO OOOo
ooooooooooonononn

oo

gooooooooboooooo
125kHz/250kHz(MAX1680)

500kHz/1MHz(MAX1681)

0000000000000
(MAX16810 1uF)

00000125mA
oooooobooooos.sQ
wADODOOO00OO0O0o0oOo0oo

Joooooo+2.0vO+5.5v
gooooosogsor

00090%

g
O
g
gbooooooooboooooooood
O
g
O

go
PART TEMP. RANGE PIN-PACKAGE
MAX1680C/D 0°C to +70°C Dice*
MAX1680ESA -40°C to +85°C 8 SO
MAX1681C/D 0°C to +70°C Dice*
MAX1681ESA -40°C to +85°C 8 SO

*Contact factory for dice specifications.

gooooo
Vipur DOUBLED
— FSEL IN +3V TO 45,5V — FSEL IN OUTPUT
+ c2 |+ VOLTAGE
1uF 1uF
CAP+  SHDN f— CAP+  SHDN
MAXIMN = c1_l+ MAXIMN
+ MAX1681 1uF T~ MAX1681
1c; ——~ ¢ GN\D v e Lv
Y +VINPUT __ g GND
INvertep  FAVTOSSY T
CAP- out ®— OUTPUT 1uF CAP- out
o l VOLTAGE
1uF T —
T =
INVERTER CONFIGURATION = DOUBLER CONFIGURATION -
NOTE: USE 4.7uF CAPACITORS FOR MAX1680 NOTE: USE 4.7uF CAPACITORS FOR MAX1680
INPUT VOLTAGE RANGE: +2.0V TO +5.5V. INPUT VOLTAGE RANGE: +2.5V TO +5.5V.
NAXIM Maxim Integrated Products 1
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-0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

(Vour - 0.3V) to (ViN + 0.3V) SO (derate 5.88mW/°C above +70°C)..........ccccvrvrnenns 471mW

-0.3Vto (ViN + 0.3V) Operating Temperature Range

.(VLv - 0.3V) to (VIN + 0.3V) Junction Temperature.............
-6V to 0.3V Storage Temperature Range ..

Lead Temperature (soldering, 10sec)....

Continuous Output Current
Output Short-Circuit Duration to GND (Note 1) .........cccccee... 1sec

Note 1: Shorting OUT to IN may damage the device and should be avoided.

Stresses beyond those 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 reliability.

ELECTRICAL CHARACTERISTICS

(Typical Operating Circuits (inverter configuration), FSEL = LV = GND, V|N = 5V, C1 = C2 = 10pF (MAX1680), C1 = C2 = 2.2uF
(MAX1681), Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Inverter configuration, MAX1680 2.0 5.5
RL = 1kQ, LV = GND MAX1681 3.0 5.5
Input Voltage Range VIN \Y
Doubler configuration, MAX1680 2.5 5.5
RL = 1kQ, LV = OUT MAX1681 4.0 5.5
FSEL=IN |Ta=+25°C 25 4.5
(125kHz) 5.4
MAX1680
FSEL =LV | TA=+25°C 5 9
(250kHz) 10.8
Supply Current I+ mA
FSEL=IN |Ta=+25°C 10 18
(500kHz) 21.6
MAX1681
FSEL=LV | TA=+25°C 20 36
(1MHz) 43.2
Output Voltage Under Load _ : .
(Note 2) VLOAD ILoAD = 125mA 3.75 4.56 \Y,
Output Resistance (Note 2) RouT FSEL =IN or LV 35 10 Q
Output Resistance to Ground _
in Shutdown RouT(sHuT) | SHDN =IN 1 5 Q
Shutdown Current I+SHDN OUT = GND, SHDN = IN 1 HA
Input Bias Current (SHDN) ISHDN -1 1 WA
Input Bias Current (FSEL) IFSEL -1 1 HA
V 1
Shutdown, FSEL Thresholds VIL LV = GND (Note 3) 7 \Y
IH
Ta = +25°C 187 250 313
FSEL = LV
157 348
MAX1680
Ta = +25°C 94 125 156
FSEL = IN
Switching Frequenc! fi 9 L kHz
g Frequency ose TA=+25°C| 750 1000 1250
FSEL = LV
570 1490
MAX1681
Ta=+25°C 375 500 625
FSEL = IN
285 745

2 MAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Typical Operating Circuits (inverter configuration), FSEL = LV = GND, V|N = 5V, C1 = C2 = 10uF (MAX1680), C1 = C2 = 2.2uF
(MAX1681), Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. MAX1680 90
Power Efficiency RL = 100Q to GND, FSEL = IN %
MAX1681 80

ELECTRICAL CHARACTERISTICS

(Typical Operating Circuits (inverter configuration), FSEL = LV = GND, V|N = 5V, C1 = C2 = 10uF (MAX1680), C1 = C2 = 2.2uF
(MAX1681), Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Inverter configuration, MAX1680 2.0 5.5
RL = 1kQ, LV = GND MAX1681 3.0 5.5
Input Voltage Range VIN \Y
Doubler configuration, MAX1680 25 55
RL = 1kQ, LV = 0OUT MAX1681 4.0 5.5
FSEL = IN
(125kHz) 5.4
MAX1680
FSEL = LV
(250kHz) 108
Supply Current 1+ mA
FSEL = IN
(500kHz) 21.6
MAX1681
FSEL = LV
(IMH2) 43.2
Output Voltage Under Load _
(Note 2) VLOAD ILOAD = 125mA 3.75 \
Output Resistance (Note 2) Rout FSEL =IN or LV 10 Q
Output Resistance in _
Shutdown RouT(sHuT) | SHDN = IN 5 Q
Shutdown Current I+SHDN OUT = GND, SHDN = IN 1 HA
Input Bias Current (SHDN) ISHDN 1 WA
Input Bias Current (FSEL) IFSEL -1 1 HA
ViL -1 1
Shutdown, FSEL Thresholds v LV = GND (Note 3) 7 \
H
FSEL =LV 157 348
MAX1680
Switching Frequenc f FSEL = IN ” 174 kHz
wi
grred Y osc FSEL = LV 570 1490
MAX1681
FSEL = IN 285 745

Note 2:

C1 and C2 are low-ESR (<0.2Q) capacitors. Capacitor ESR adds to the circuit’s output resistance. Using capacitors with

higher ESR reduces output voltage and efficiency. The specified output resistance includes the C1 and C2 0.2Q ESR.

Note 3:
Note 4:

MAXIMN

The typical threshold for VinpuT other than +5V is 0.35V|NpuT (VIL = VIH).
Specifications to -40°C are guaranteed by design, not production tested.
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(All curves generated using the inverter configuration shown in the Typical Operating Circuits with LV = GND, FSEL = IN or LV,
C1 = C2 = 10pF (MAX1680), C1 = C2 = 2.2uF (MAX1681), and Ta = +25°C, unless otherwise noted. Test results are also valid for
the doubler configuration with LV = OUT and Ta = +25°C.)

OUTPUT VOLTAGE DROP OSCILLATOR FREQUENCY CHANGE OSCILLATOR FREQUENCY CHANGE
vs. LOAD CURRENT vs. SUPPLY VOLTAGE vs. TEMPERATURE
800 2 2 o 10 g
g = e . 8 g
700 g £ 0 g S B
= : 8 ] / sy 6 g
E 600 " = g -2 / B . 3
S Vinput = 3V 3] S
£ 500 // 5 4 |maxeso ,/ / S e
o N~ g / / g
= 400 v § -6 4 3 0 —~——
S] / ViNpuT =5V £ / & 2 MAX1680 I~
5 300 7 z -8 / = =
S =3 MAX1681 = -4
3 200 / 3 3
2 / g
100 S 12 3 4
0 -14 -10
0 20 40 60 80 100 120 140 20 25 30 35 40 45 50 55 40 -20 0 20 40 60 80 100
LOAD CURRENT (mA) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
OUTPUT SOURCE RESISTANCE OUTPUT SOURCE RESISTANCE vs. MAX1680 EFFICIENCY vs.
vs. SUPPLY VOLTAGE TEMPERATURE LOAD CURRENT (INVERTER CONFIGURATION)
85 % 6 ‘ " 100 g
£ ViNpyT = 3V - |z g
s s T — ] 272N ]
a 75 : [SI. = g 80 A/ \\ g
o Py ] g
% 2 % = e /; { / 2
5 65 b 4 = g /|
g \ g /// ViNpuT = 5V g 60 ’ Vinpur = 3V
8 55 N g 3 g [ 111
5 > o Vinpur =4V
3 N 3 O AT T
E 45 ~ 'é 2 ViNpuT = 5.5V
5 ™~ 2 20
© 35 ©
FSEL=IN
25 0 0 L LIl
20 25 30 35 40 45 50 55 -40  -20 0 20 40 60 80 100 1 10 100 1000
SUPPLY VOLTAGE (V) TEMPERATURE (°C) LOAD CURRENT (mA)
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(All curves generated using the inverter configuration shown in the Typical Operating Circuits with LV = GND, FSEL = IN or LV,
C1 = C2 = 10pF (MAX1680), C1 = C2 = 2.2uF (MAX1681), and Ta = +25°C, unless otherwise noted. Test results are also valid for
the doubler configuration with LV = OUT and Ta = +25°C.)

MAX1681 EFFICIENCY vs. MAX1680 SUPPLY CURRENT vs. MAX1681 SUPPLY CURRENT vs.
LOAD CURRENT (DOUBLER CONFIGURATION) SUPPLY VOLTAGE SUPPLY VOLTAGE
100 = 9 T T g 30 T T 2
"g o DOUBLER MODE s DOUBLER MODE / g
. PN : FSEL=LV P 7/ . 2 FSEL= LV y v :
V7 N ER 7l E e
= 3/ =
_ A £ | INVERTER MODE e £ |
S fl = 6 FSEL = LV 7 = 20 INVERTER MODE
S 60 T K /] z FseLzv )
& A Vinpyr =3V = g DOUBLER MODE
3 " [ s , ESELIJ_B_waooEé 3 15 FSEL=IN
B 40 ViNpur = 4V z [ _ 1 = 1
. S 3 S 10 7
? ] =]
20 //< \/lNP!JT = ‘5 5‘\/ 2 ] / ? ] //‘ V
/ ’ N L1 iNverTeR MoDE 5 INVERTER MODE
- FSEL = IN FSEL=IN
FSEL = IN o ||
0 N 0 0
1 10 100 1000 20 25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
LOAD CURRENT (mA) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
MAX1680 OUTPUT SOURCE RESISTANCE vs. MAX1680 OUTPUT SOURCE RESISTANCE vs.
CAPACITANCE (INVERTER CONFIGURATION) CAPACITANCE (DOUBLER CONFIGURATION)
10 10 .
2 L 3
g Vinput = 3V, FSEL = LV 5
5 9 g g 9 g
g o ¢ z
s Vinpur = 3V, FSEL =LV = e s
z 8 Tt £ 8
17 ViNpuT = 5V, FSEL =LV 2
2 7 |4 i i i i 2 7 Vineur =5V, FSEI‘_ =L
g . |/ vweyr=avrse=in ||| g . \\ Vixpyr = 3V, FSEL = IN
3 3 e& rAEN
e Vinpur = 5V, FSEL = | 5 ———F——
2 5 £ 5 VinpuT = 5V, FSEL = IN
3 ]
=L N 4 ‘
3 3
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
CAPACITANCE (uF) CAPACITANCE (uF)
MAX1681 OUTPUT SOURCE RESISTANCE vs. MAX1681 OUTPUT SOURCE RESISTANCE vs.
CAPACITANCE (INVERTER CONFIGURATION) CAPACITANCE (DOUBLER CONFIGURATION)
10 o 10 o
g ° g g ° g
=
= £ ¢ 'Y Vinput = 3V, FSEL =LV
g f 2 . ———+
= N VinpyT =3V, FSEL=LV « N Vipyr = 3V, FSEL = IN
g 4 I\ I —— g 5 I Pt
3 \ Vinput = 3V, FSEL = IN 3 N
5 \ ——— = N Vinpur = 5V, FSEL = LV
= 5 \] L E 5 Tt
3 Vinpy = 5V, FSEL = LV 3 ViNpuT =5V, FSEL = IN
4 | B — 4 —t——1—
VinpuT =5V, FSEL = IN ‘ ‘ ‘ ‘ ‘
3 l l l l l 3
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
CAPACITANCE (uF) CAPACITANCE (uF)
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SUPPLIER PHONE

FAX DEVICE TYPE

(803) 946-0690

AVX (800) 282-4975

(803) 626-3123 Surface mount, TPS series

Marcon/United Chemi-Con (847) 696-2000

(847) 696-9278 Ceramic capacitors

Matsuo (714) 969-2491

(714) 960-6492 Surface mount, 267 series

USA: (847) 843-7500

USA: (847) 843-2798

Nichicon Japan: 81-7-5231-8461 Japan: 81-7-5256-4158 Through-hole, PL series

USA: (619) 661-6835 USA: (619) 661-1055 ] ] .
Sanyo Japan: 81-7-2070-6306 Japan: 81-7-2070-1174 Through-hole, OS-CON series
Sprague (603) 224-1961 (603) 224-1430 Surface mount, 595D series
TDK (847) 390-4373 (847) 390-4428 Ceramic capacitors

United Chemi-Con (714) 255-9500

(714) 255-9400 Through-hole, LXF series

Vishay/Vitramon (203) 268-6261

(203) 452-5670 SMT ceramic chip capacitors

MAXIMN
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tosc (kH2) CAPACITANCE (iF) (C1 = C2)
0sC Z
VIN =2V VIN =3V VIN =4V VIN =5V
125 2.5 3.8 51 6.4
250 1.2 1.9 25 3.2
500 0.6 0.9 1.2 1.6
1000 0.3 0.4 0.6 0.8
+ViNpUT
F—*
T
®—{ FSEL N [ FSEL N |
CAP+  SHDN }— CAP+  SHDN |—
AKX + MAXI
. MAX1681 WF o~ MAX1681
W~ & GND v e Vv e
GND
Vour =-ViNput
CAP- out i CAP- out l Vour = -2ViNput
lur —F 1uF
T I
NOTE: USE 4.7uF CAPACITORS FOR MAX1680.
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NOTE: USE 4.7uF CAPACITORS FOR MAX1680. Vour = -ViNpuT

_ Rour OF SINGLE DEVICE
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us5. 0ooooo

oo goooooog oood oood goooooooo
(mA) (mA) Q) (kHz)
MAX660 0.12/1.0 100 6.5 5/40
MAX665 0.20/1.0 100 6.5 5/40
MAX860 0.20/0.60/1.40 50 12 6/50/130
MAX861 0.30/1.10/2.50 50 12 13/100/250
MAX1680 2.5/5.0 125 35 125/250
MAX1681 10/20 125 35 500/1000
ICL7660 0.080 10 55 5
goono goooo
TRANSISTOR COUNT: 171
TOP VIEW SUBSTRATE CONNECTED TO IN
R 4
FseL [1 ] 5] N
ot [Z] MAXLM [7] sion
MAX1680
GND E MAX1681 El Lv
cAP- [ 4] 5] our
SO

10
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0°-8°

)

6.

IN ABOVE TABLE
N = NUMBER OF PINS

INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX [ N |MS012
A 100530069 1.35]1.75 D|0,189]0.197 | 4.80]/5.00 |8 A
A1/0.004 |0.010 | 010 025 D|0.337]0.344| 855/8.75|14] B
B|0.014 |0019]0.35]0.49 D]0.386]0.394| 9.80]1000]16| C
C|10.007|0010 | 0.19 |0.25
e 0.050 127 NoTES
E10.150 (0157 3.8014.00 D&E DO NOT INCLUDE MOLD FLASH
H[0.228]0.244] 5.80(6.20 : T ExCERD 19mm tooees s NAT
h10.010 0.020 0251050 3. LEADS TO B;E COPLANAR WITHIN
L [0016 [0.050[0.40[1.27 4. CONTROLLING DIMENSION. MILLIMETER
5. MEETS JEDEC MS012-XX AS SHOWN

E

N AKX/

11 S BRI R ST sk s oo 7 4
ROPRIETARY INFORMAT!

][PACKAGE FAMILY DUTLINE: SDIC 50”] 21-0041 A

SOICNERS
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