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SGM3206
Unregulated 60mA

SGMICRO Charge Pump Voltage Inverter

GENERAL DESCRIPTION

The SGM3206 is a charge pump voltage inverter that is
designed for operating over an input voltage range of
1.4V to 5.5V. The SGM3206 can provide up to 60mA
output current. The typical conversion efficiency
exceeds 85% over a wide range of output current. The
fixed switching frequency is 47kHz. The wide supply
voltage is well suited for various applications powered
by a 1-cell Li-lon battery, as well as 2-cell or 3-cell NiCd,
NiMH or Alkaline batteries.

This device requires one flying capacitor and two small
bypass capacitors for a complete charge pump inverter,
making it ideal for numerous battery-powered and
board level applications.

The SGM3206 is available in a Green SOT-23-5
package. It operates over an ambient temperature
range of -40°C to +125°C.

TYPICAL APPLICATION
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FEATURES

Input Voltage Range: 1.4V to 5.5V

® Inverts Input Supply Voltage

Output Current: 60mA

Quiescent Current: 115pA (TYP)

¢ |[ntegrated Active Schottky Diode for Startup into
Load

e -40°C to +125°C Operating Temperature Range

Available in a Green SOT-23-5 Package

APPLICATIONS

LCD Bias
Bipolar Amplifier Supply
GaAs Bias for RF Power Amplifier
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SGM3206

Unregulated 60mA
Charge Pump Voltage Inverter

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TEISVI?’EECRI;I:\I'II'EL?RE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM3206 SOT-23-5 -40°C to +125°C SGM3206XN5G/TR SL7XX Tape and Reel, 3000

MARKING INFORMATION
NOTE: XX = Date Code.

YYY X X
Date Code - Month

Date Code - Year
Serial Number

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS
Voltage Range

INTO GND ..ot -0.3V to 6V
(O 10 1 I (o T €1 | 5 R -6V to 0.3V
CFLy. TOGND ... 0.3V to VOUT -0.3V
CrLy+tO GND oo -0.3VtoVn + 0.3V
Continuous Output Current...........ccccvvveeeeeiicciiiieneenn. 100mA
Package Thermal Resistance

SOT-23-5, BUA cveeeeeeireeiiieeesieeeeeeee e e 183.3°C/W

SOT-23-5, BUB vvveeeueereeiiiiaeeniieeeeieeeeseeeeeneieee e 72.3°C/W

SOT-23-5, 04C .vveerereieerrii et 116.5°C/W
Junction Temperature..........cccccccoevccvivieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccveveeeeennnns +260°C
ESD Susceptibility
HBM. ..ot 8000V
MIM L 400V

RECOMMENDED OPERATING CONDITIONS

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

Operating Temperature Range...................... -40°C to +125°C DISCLAIMER
SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM3206

Unregulated 60mA
Charge Pump Voltage Inverter

PIN CONFIGURATION

PIN DESCRIPTION

(TOP VIEW)
ouT| 1 5 | Crvs
IN| 2
CF”'E 4 | GND
SOT-23-5

PIN NAME FUNCTION

1 ouT Power Output Pin. It is recommended that the filter capacitor Cour bypass OUT to GND.
Power Input Pin. A ceramic bypass capacitor that has the same value as the flying capacitor

2 IN .
to GND is recommended.

3 CrLy- Flying Capacitor Negative Terminal.

4 GND Ground.

5 CrLy+ Flying Capacitor Positive Terminal.

€ D 56 Micro Corp JUNE 2024
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SGM3206

Unregulated 60mA
Charge Pump Voltage Inverter

ELECTRICAL CHARACTERISTICS

(Cin = CrLy = Court = 3.3pF, Vin = 5V, Full = -40°C to +125°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP MIN TYP | MAX | UNITS
Input Voltage Range Vin R, = 5kQ Full 1.4 5.5 \%
Maximum Output Current Range at OUT lout Full 60 mA
Output Voltage Vour +25°C -Vin \Y
Output Voltage Ripple Vpp lour = 5MA +25°C 30 mVp.p
Quiescent Current | +25°C 115 135 A
(No Load Input Current) Q Full 300 H
+25°C 38 47 57
Internal Switching Frequency fosc kHz
Full 35 60
+25°C 10 13
Impedance lour = 30mA Q
Full 16.5
€ PP G Nicro Corp JUNE 2024

sGmicRO WWW.sg-micro.com

4




SGM3206

Unregulated 60mA

Charge Pump Voltage Inverter

TYPICAL PERFORMANCE CHARACTERISTICS

Cin = CrLy = Cout = 3.3pF, Ta = +25°C, unless otherwise noted.

Output Voltage vs. Input Voltage

Quiescent Current vs. Input Voltage

0 \\ 0.2
i \ __ 016
<
S N E
& N £ 012 e
2 , lour = 60MA \ = /
A AN S _
H logr = 30MA k g 008 —
= 4 out = S /
o / \ g
o= 1mA | N\ 3 o0 ]
-5 \C
-6 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Input Voltage (V) Input Voltage (V)
Input Current vs. Output Current Output Voltage vs. Output Current
100 0
: | |
o o =g/ - 25\//’/
—_ - e
E 10 Z 2 //j;/
b= > ] e
£ 2 __—
= B _ m—
= ‘g‘_ Vin=3.3V
g 1 vy=5v L E —
/(
/
2 1] -5 V) =5V
/ﬁ [T IN
Viy=2V ‘
01 L1111l _6
0.1 1 10 100 0 20 40 60 80 100
Output Current (mA) Output Current (mA)
Output Resistance vs. Input Voltage Efficiency vs. Output Current
20 T 100
lout = 30mMA 95
N
[0]
€ 14 \ Ty=+125C — X 8 RN \\
] A~ ~
ks \ T, = -40°C J > \\ S~
g — c 80 7 ~
& < 2 V= 3.3V \
11 L2 IN N
E’_ N = 75
S 7 N
© 3 Tp = +257C 70
65
5 60
1 2 3 4 5 6 0 20 40 60 80 100
Input Voltage (V) Output Current (mA)
€ D 56 Micro Corp JUNE 2024

sGmicRO WWW.sg-micro.com

5



Unregulated 60mA
SGM3206 Charge Pump Voltage Inverter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta = +25°C, unless otherwise noted.

Output Voltage vs. Time

Vi =5V, lour = 30mA ¥
" Cin=Criy = Cour = 3.3pF . .-

Output Voltage (50mV/div)

Time (10ps/div)
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SGM3206

Unregulated 60mA
Charge Pump Voltage Inverter

DETAILED DESCRIPTION

Operating Principle

The SGM3206 is a fully integrated charge pump
capable of providing a negative output voltage from a
positive input voltage. Figure 1 below illustrates the
internal switches to regulate the output voltage. In the
first phase of operation, switches S1 and S3 turn on to
charge the capacitor Cry to the input voltage V.
During the next phase, switches S2 and S4 turn on, the
positive terminal of Cg.y is connected to ground, and
the negative terminal of Cgy is connected to the
negative output. The internal switches’ alternating
operation creates a negative voltage across the output
capacitor. Due to the resistance of internal switches
and output loading effect, the actual output voltage is
more positive than -V|y. Low ESR ceramic capacitors
are recommended for the Cryand Coyr.

ViN
S1
CrLy
S2

3.3uF

S4
}—T—O\T Vour (-Vin)
/D 83/> Cour
3.3uF
GND GND

Figure 1. Operating Principle

Charge Pump Output Resistance

The SGM3206 has an output source resistance of 10Q.
When load is applied at the output, the negative output
voltage will become less negative or droop towards
ground. Equation below calculates the output voltage.

Vour = =(Vin - Rourt * lour)
1

fosc X Cery

+4 (2RSWITCH +ESR¢y ) +ESR¢our

Rour #

where:

Rout = output resistance of the converter
Rswitch = resistance of single internal switch
fosc = oscillator frequency

Efficiency Considerations

The SGM3206 creates an unregulated negative output
voltage based on the input voltage. The device’s
internal loss to maintain regulation, ESR resistive loss
of the capacitor and conversion loss of transferring
charge between the capacitors contribute to the
operation efficiency. The relationship between these
losses and the output resistance is shown below:

_ 2
PCAPACITOR Losses t I:>CONVERSION LOSSES — IOUT x ROUT

The conversion loss occurs during charge transfer from
Cry to Coutwhen there is a voltage potential between
these two capacitors. The capacitor loss associates
with the effective resistance from an ideal
switched-capacitor circuit.

PCONVERSION Loss —

1

1
I:E x CFLY (VlN2 - VOUT2 ) + ECOUT (VRIPPLE2 - 2VOUTVRIPPLE ):| x fosc

At light load, the conversion efficiency is dominated by
the device’s internal power consumption or lg. At heavy
load, the efficiency is dominated by the effective output
resistance Royr.

I

n lour [1 _ lour XRour ]

lour +1a Vin
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SGM3206

Unregulated 60mA
Charge Pump Voltage Inverter

DETAILED DESCRIPTION (continued)

Capacitor Selection

Low ESR output capacitor is recommended to reduce
the output voltage drop. The ESR of Cgy and Coyr
contributes to the output resistance, thus reducing the
ESR reduces the output resistance. The output
capacitor serves as an energy storage element when
the output is loaded. In addition, the output capacitor
filters out the switching ripple. Table 1 below lists the
recommended capacitor selection when the load
current is 60mA.

Table 1. Recommended Capacitor Values

Vin (V) lour (MA) Cin (WF) Crwy (WF) Cour (MF)
1.4t05.5 60 3.3 3.3 3.3
Input Capacitor (Ci)

When the device is loaded, the device draws twice the
output current from the input. In addition to the
recommended input capacitor in Table 1, a 0.1yF
bypass capacitor is recommended to place in between
the input pin of SGM3206 to ground.

Flying Capacitor (CgLy)

Larger capacitance used for Cgy reduces the output
resistance, which has a positive effect on output
voltage regulation. However, Cgy cannot be increased
infinitely since the internal switch’s resistance and
output capacitor’s ESR will become more dominant.

Output Capacitor (Cour)

Larger capacitance used for Coyr reduces the output
resistance as well as output voltage ripple. For
application can tolerate higher output voltage ripple and
load current is small, smaller Coyt can be used. Use
equation below to calculate the output peak-to-peak

ripple.

|
— ouT
VOUT RIPPLE —

+2xloyr xESRoyr

fosc X Cour
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SGM3206

Unregulated 60mA
Charge Pump Voltage Inverter

APPLICATION INFORMATION

Voltage Inverter

Figure 2 below illustrates a typical circuit of SGM3206
to create a negative voltage from a positive input. The
device only requires three external ceramic capacitors
to realize 5V to -5V conversion up to 60mA load
current.

For best performance and higher output load current
capability, ceramic capacitor with higher than 3.3uF is
recommended. Lower than 3.3uF output capacitor and
flying capacitor used will reduce the load current
capability.

Cruy
N 3.3uF
|
3 5
Cruy- Criyv+

Input 5V 2

Jj—m SGM3206 ouT|
CnN J—COUT

Output
-5V, 60mA MAX

I 3.3pF

1T o

Figure 2. Typical Operating Circuit
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

SOT-23-5
D ! [1.90] \
| of | | |
E1 — ,7,7,i7,7, L E ‘ ‘ ‘ 2.59
| — -
— + I ‘ ‘
K w | 0.99 ——4———4———— !
»}—‘k b -—— e —| l } ‘ ‘
——10.69 —=— ‘ 0.95 ‘
RECOMMENDED LAND PATTERN (Unit: mm)
L —f—am
A A2 [ [cce
— — — —r SEATING PLANE L ﬁ
N
f J 0.25 c J
Dimensions In Millimeters
Symbol
MIN MOD MAX
A - - 1.450
A1 0.000 - 0.150
A2 0.900 - 1.300
b 0.300 - 0.500
c 0.080 - 0.220
2.750 - 3.050
E 1.450 - 1.750
E1 2.600 - 3.000
e 0.950 BSC
el 1.900 BSC
L 0.300 - 0.600
0 0° - 8°
cce 0.100
NOTES:

1. This drawing is subject to change without notice.
2. The dimensions do not include mold flashes, protrusions or gate burrs.
3. Reference JEDEC MO-178.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

===mp- DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

~—— A0 —

s

Reel Width

Reel A0 BO KO0 PO P1 P2 w Pin1
Package Type Diameter (nv1vr:|) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mMm) | Quadrant
SOT-23-5 7" 9.5 3.20 3.20 1.40 4.0 4.0 2.0 8.0 Q3
€ P 56 Vicro Corp TX10000.000
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(‘:: %t)h ‘a’r'l?rtll; I-(I::g:;t Pizza/Carton
7" (Option) 368 227 224 8
o
o
7" 442 410 224 18 %
€ P 56 Vicro Corp TX20000.000
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