FEATURES

APPLICATIONS

= 12V Flash Memory Programming Supplies

= Compact 12V Op Amp Supplies
= Battery-Powered Systems

Regulated 12V +5% Output Voltage
No Inductors
Supply Voltage Range: 4.75V to 5.5V
Guaranteed 30mA Output
Low Power: Igc = 500A

lgc in Shutdown: 0.5pA
8-Pin PDIP or SO-8 Package

”[ ’\D LTC1262

TECHNOLOGY

12V, 30mA Flash Memory
Programming Supply

DESCRIPTION

The LTC®1262 is a regulated 12V, 30mA output DC/DC
converter. It is designed to provide the 12V £5% output
necessary to program byte-wide flash memories. The
output will provide up to 30mA frominput voltages as low
as 4.75V without using any inductors. Only four external
capacitors are required to complete an extremely small
surface mountable circuit.

The TTL compatible shutdown pin can be directly con-
nected to a microprocessor and reduces the supply cur-
rent to less than 0.5pA. The LTC1262 offers improved
shutdown current performance and requires fewer exter-
nal components than competing solutions.

The LTC1262 is available in an 8-pin PDIP or SO-8
package.

ALY and LTC are registered trademarks and LT is a trademark of Linear Technology Corporation.

TYPICAL APPLICATION
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LTC1262

ABSOLUTE MAXIMUM RATINGS

(Note 1)

SUpply Voltage (V) «eveeeeeeeeerereemeeeerereereeeenereenne. 6V
Input Voltage (SHDN) .......ccceeevee. -0.3Vto Vg + 0.3V
Output CUrent (IguT) «eeeeeerereereererererereererereneneeens 50mA
Operating Temperature Range..................... 0°Cto 70°C
Storage Temperature Range ................ -65°C to 150°C
Lead Temperature (Soldering, 10 S€C)........c........ 300°C

PACKAGE/ORDER INFORMATION

TOP VIEW ORDER PART
o1l [&]ston NUMBER
= = LTC12620N8
& Your LTC1262CS8
c2* [4] 5] Vee
BiAseor st paenicso | S8 PART MARKING
T = e 1262

Consult factory for Industrial and Military grade parts.

ELECTRICAL CHARACTERISTICS v, = 4.75v 10 5.5V, T, = 0°C to 70°C, (Notes 2, 3), unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vour Output Voltage 0mA < lgyt < 30mA, Vgppy = 0V . 1.4 12.6 V
Ieo Supply Current No Load, Vgypy = 0V . 0.5 1 mA
IsHDN Shutdown Supply Current No Load, Vgupn = Vg . 0.5 10 VA
fosc Oscillator Frequency Vg =5V, loyt = 30mA 300 kHz
Power Efficiency Vee =5V, loyt = 30mA 74 %

Rsw Vi to Voyt Switch Impedance Vee = Vshpn = 5V, lout = 0mA . 0.18 2 kQ
ViH SHDN Input High Voltage . 2.4 v
ViL SHDN Input Low Voltage . 0.8 v
SHDN Input Current Vo =5V, Vgypn = OV . -20 -10 -5 pA

Voo =5V, Vgypn =5V . 0.06 10 pA

ton Turn-On Time C1 =02 =0.22yF, Cjy = Coyr = 4.7yF, (Figures 1, 2) 500 s
tore Turn-Off Time C1=02=0.22yF, Cy = Cour = 4.7YF, (Figures 1, 2) 3.3 ms

The o denotes specifications which apply over the full operating
temperature range.

Note 1: Absolute maximum ratings are those values beyond which the life
of the device may be impaired.

Note 2: All currents into device pins are positive; all currents out of device
pins are negative. All voltages are referenced to ground unless otherwise
specified.

Note 3: All typicals are given at Vg = 5V, Ty = 25°C.
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LTC1262

TYPICAL PERFORMANCE CHARACTERISTICS
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PIN FUNCTIONS

C1~(Pin1): C1 Negative Input. Connect a 0.22pF capaci-
tor C1 between C1* and C1~.

C1*(Pin 2): C1 Positive Input. Connect a 0.22uF capaci-
tor C1 between G1* and C1~.

C2~(Pin 3): C2 Negative Input. Connect a 0.22pF capaci-
tor G2 between C2+ and C2~.

C2* (Pin 4): C2 Positive Input. Connect a 0.22uF capaci-
tor G2 between C2+ and C2~.

Ve (Pin 5): Positive Supply Input Where 4.75V < Vg
< 5.5V. Connect a 4.7uF bypass capacitor C;y to ground.

Vout (Pin 6): 12V Output. Connect a 4.7F bypass capaci-
tor Coyt to ground. When in the shutdown mode Voyt =
VCC-

GND (Pin 7): Ground.

SHDN (Pin 8): Logic Level Shutdown Pin. Application of a
logic low at SHDN pin will place the regulator in normal
operation. With no external connection, or with SHDN tied
to Vg, the device will be putinto shutdown mode. Connect
to GND for normal operation. In shutdown mode the
charge pump is turned off and Voyt = Vg
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LTC1262
BLOCK DIRGRAM
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Figure 1. LTG1262 Timing Diagram Figure 2. LTC1262 Timing Circuit
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LTC1262

APPLICATIONS INFORMATION

Operation

The LTC1262 uses a charge pump tripler to generate 12V
fromaVgof 5V. The charge pump operates when clocked
by a 300kHz oscillator. When the oscillator output is low,
C1and C2 are connected between Vg and GND, charging
themto Vog. When the oscillator output goes high, C1 and
G2 are stacked in series with the bottom plate of G1 pulled
to Vge. The top plate of C2 is switched to charge Gyt and
Vour rises. Vour is regulated to within 5% of 12V by an
oscillator pulse gating scheme. A resistor divider senses
Vout- When the output of the divider (Vpyy) is less than the
output of a bandgap (Vggap) by the hysteresis voltage
(VuysT) of the comparator, oscillator pulses are applied to
the charge pump to raise Voyt. When Vpy is above Vggap
by VuysT, the oscillator pulses are prevented from clock-
ing the charge pump. Vgyt drops until Vpy is below Vggap
by Vhyst again. The gates of all internal switches are
driven between Vgyt and GND. An internal diode ensures
thatthe LTC1262 will start up under load by charging Coyt
to one diode drop below V.

To reduce supply current the LTC1262 may be put into
shutdown mode by floating the SHDN pin or taking it to
V¢c. Inthis mode the bandgap, comparator, oscillator and
resistor divider are switched off to reduce supply current
to typically 0.5pA. At the same time an internal switch
shorts Vout to Veg; Vour takes 3.3ms to reach 5.1V (see
torr in Figure 1). When the SHDN pin is low, the LTC1262
exits shutdown and the charge pump operates to raise
Voyr 10 12V. Vgur takes 500ps to reach the lower regula-
tion limit of 11.4V (see tgy in Figure 1).

Choice of Capacitors

The LTC1262 is tested with the capacitors shown in
Figure 2. C1 and C2 are 0.22uF ceramic capacitors and
Ciy and Coyr are 4.7uF tantalum capacitors. Refer to

Table 1 if other choices are desired.

Table 1. Recommended Capacitor Types and Values

CAPACITOR CERAMIC TANTALUM ALUMINUM
C1,C2 0.224F to 1pF Not Not
Recommended | Recommended
Cout 2uF (Min) 4.7uF (Min) 10uF (Min)
Cin 1WF (Min) 4.7uF (Min) 10uF (Min)

C1and G2 should be ceramic capacitors with values in the
range of 0.22F to 1pF. Higher values provide better load
regulation. Tantalum capacitors are not recommended as
the higher ESR of these capacitors degrades performance
when the load current is above 25mA with Vg = 4.75V.

Civ and Coyt can be ceramic, tantalum or electrolytic
capacitors. The ESR of Coyr introduces steps in the Voyr
waveform whenever the charge pump charges Cqyt. This
tendstoincrease Voyr ripple. Geramic or tantalum capaci-
tors are recommended for Coyt if minimum ripple is
desired. The LTC1262 does not require a 0.1F capacitor
between Vg and Voyr for stability.

Maximum Load Current

The LTG1262 will source up to 50mA continuously without
any damage to itself. Do not short the Vgt pin to ground.
If the oy pin is shorted to ground, irreversible damage
to the device will result.
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LTC1262
TYPICAL APPLICATIONS

5V to 3.3V/10A Converter
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USE SEPARATE 4.7uF TANTALUM
CAPACITORS IF THIS IS NOT POSSBILE. LTC1262 + TAOS Burst Mode is a trademark of Linear Technology Corporation.
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LTC1262

PHCKHGG DGSCBIPTIO" Dimensions in inches (millimeters) unless otherwise noted.

N8 Package
8-Lead Plastic DIP

0.400*

(10.160)
MAX

o] [7] [e] [s]

D

0.255 + 0.015*
(6.477 £ 0.381)

1 L] [s] [4

005
127)

0.015

(0.380)
MIN

N8 0694

0.300 - 0.325 0.045-0.065 | 0.130£0
(7.620 - 8.255) | (1141650 ‘ h (33020
0065 4
(1.651) —
0.009 - 0.015 YP —
- = —
(0.229-0.381) 0125
(3.175)
‘ 0325 "0 0es | 0.045 £ 0.015 MIN
-~ x> (1.143 +0.381)
8.055 +0.635
255 _0 381 0.100 £ 0.010 0.018 £ 0.003
(2.540 + 0.254) (0.457 +0.076)
“THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTURSIONS SHALL NOT EXGEED 0.010 INCH (0.254mm).
S8 Package
8-Lead Plastic SOIC
0.189 - 0.197*
(4.801 - 5.004)
8 7 6 5

1 8 3 A

0.228 — 0.244
(5.791-6.197)

0.150 - 0.157*
(3.810-3.988)

 Tggd

' ' (1.346—1.752) 0004 - 0010
ooz | ) 0.101-0254
(0.203 - 0.254) 0°- 8° TYP (0.101-0.254)

Lt

e

f

Pl Lo ooecnm T ootsouts
' ' (0.355 - 0.483 (1.270)
BSC S08 0294

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.006 INCH (0.15mm).

Information furnished by Linear Technology Corporation is believed to be accurate and reliable

LINEAR

TECHNOLOGY tation that the interconnection of its circuits as described herein will notinfringe on existing patent rights

L

However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-



LTC1262

PART NUMBER DESCRIPTION COMMENTS
LT1106* Micropower Step-Up DC/DC Converter for PCMCIA Card Flash Memory | PCMCIA Card Power Control, 9uA Igypy, Small SMT

Components, Requires External Inductor

LT1109-12 Micropower Low Cost DC/DC Converter Adjustable and Fixed 12V Three-Lead Z Package, Requires External Inductor
LT1109A-12 Micropower DC/DC Converter Flash Memory VPP Generator Requires External Inductor
Adjustable and Fixed 12V
LT1301 Micropower High Efficiency 5V/12V Step-Up DC/DC 7UA Ishpn, SMT Inductor and Capacitors
Converter for Flash Memory
LT1309 500kHz Micropower DC/DC Converter for Flash Memory Small SMT Inductor and Capacitors, 6pA Isypn

* See also LT1312/LT1313 PCMCIA VPP drivers/regulators, LT1314/LT1315 PCMCIA switch matrix and the LTC1470/LTC1471/LTC1472 Protected Vg
and VPP switching matrices

Linear Technology Corporation

1630 McCarthy Blvd., Milpitas, CA 95035-7487
(408) 432-1900 - FAX: (408) 434-0507 - TELEX: 499-3977

LT/GP 1194 10K « PRINTED IN USA
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