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SGMICRO

SGM41283
70V Boost Converter
with APD Current Monitor

GENERAL DESCRIPTION

The SGM41283 is a high voltage non-synchronous
Boost converter which integrates a 70V, 600mQ,
N-channel power FET and is capable of up to 1.1A
switch current limit. The Boost converter adopts the fix
frequency of 850kHz (TYP) peak current mode control
for voltage regulation.

In addition, the SGM41283 integrates accurate current
mirror with two selectable ratios of 10:1 and 2:1 for APD
current monitoring.

The SGM41283 integrates various protection features
such as Boost protection, thermal
shutdown, and APD current limit adjustment to protect
the APD from optical power transients.

over-current

The SGM41283 is available in a Green TQFN-3x%3-16L
package. It operates over an ambient temperature
range of -40°C to +125°C.

TYPICAL APPLICATION

L

Vin =2.7V to 5.5V 2.0uH
O

FEATURES

Input Voltage Range: 2.7V to 5.5V
Rpson of Power FET: 0.6Q

Output Voltage Range: up to 70V
Switch Current Limit: 1.1A

e Switching Frequency: 850kHz

¢ Internal Compensation and Soft-Start

e APD Current Monitoring Response Time: 50ns

e High-side APD Current Monitor with Less than £5%
Tolerance

e High-side Current Monitor Ratios: 10:1 and 2:1

® Thermal-Shutdown Protection

® Programmable APD Over-Current Limit and
Protection

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

® Available in a Green TQFN-3x3-16L Package

APPLICATIONS

APD Bias

Optical Line Terminal
High Voltage Sensor Bias

Connect to VIN if current
monitor circuit is not
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is not used Rum
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Figure 1. Typical Application Circuit
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SGM41283

70V Boost Converter
with APD Current Monitor

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE?IIFI"EE(I:'\!;ITEUDRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
0 ° 41283TQ
SGM41283 TQFN-3%3-16L -40°C to +125°C SGM41283XTQ16G/TR XXXXX Tape and Reel, 4000

MARKING INFORMATION
NOTE: XXXXX = Date Code and Vendor Code.
XX XXX

Vendor Code
Date Code - Week
Date Code - Year

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

Input Voltage Range............ccccoeeeiii, -0.3Vt0 6.5V
MONIN, SW, APD......cooiiiiiiiiiiieiee e -0.3V to 76V
EN, FB, RLIM.....ooiiiiiiiiie e -0.3Vt0 6.5V
MONT, MON2 ... -0.3Vto 4.5V
Package Thermal Resistance

TQFN-3%3-16L, BuA..cccveriieeeriiiiieeiii e 45°C/W
Junction Temperature..........cccccccovveivivieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccveveieeennnns +260°C
ESD Susceptibility

HBM. ..t 4000V
MIM L e 300V
CDM L s 1000V

RECOMMENDED OPERATING CONDITIONS

Input Voltage Range.............cccoeeeeiei, 2.7V to 5.5V
MONT, MON2Z ...t 2.5V
MONIN, SW, APD......coeiiiiiiiiieeiiie e 2.7V to 70V

Operating Ambient Temperature Range...... -40°C to +125°C
Operating Junction Temperature Range...... -40°C to +125°C

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 sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged by ESD if you don’t
pay attention to ESD protection. 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 very small parametric changes could cause the
device not to meet its published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM41283

70V Boost Converter
with APD Current Monitor

PIN CONFIGURATION

(TOP VIEW)
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TQFN-3x%3-16L

PIN DESCRIPTION

PIN NAME FUNCTION
1,16 PGND Power ground pin. Source connection of low-side power FET.
2 VIN Input supply pin.
3 EN Enable pin. Logic high enables the device; logic low disables the device.
4,6, 11 NC No connection.
5 FB Feedback pin. A resistive divider connected on this pin to program the output voltage.
7 MON?2 Current mirror output pin of 2:1 ratio. Tie to ground if not using the current monitoring circuit.
8 AGND Analog ground.
9 RLIM APD current-limit resistor. Connect a resistor from RLIM to GND to program the APD
current-limit threshold. Tie to ground if not using the current monitoring circuit.
10 MON?1 Current mirror output pin of 10:1 ratio. Tie to ground if not using the current monitoring circuit.
12 APD The output of current monitor circuit, connect to the APD cathode if using monitor function.
Leave it open if not used.
13 MONIN Input to the current monitor circuit, connect to the Boost output if using the monitor circuit, or
connect to VIN if not used.
14,15 SW Switch node pin, drain connection of the low-side power FET.
- Exgc;zed Connect to PGND on PCB for good thermal performance.
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SGM41283

70V Boost Converter

with APD Current Monitor

ELECTRICAL CHARACTERISTICS

(Vin = 3.3V, Ven = 3.3V, Full = -40°C to +125°C, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP | MIN | TYP | MAX | UNITS
Supply Voltage Range Vin Full 27 5.5 \Y
Vg = 1V, not switching Full 0.2 0.28 mA
Supply Current IsuppLy
Ven = OV Full 0.01 1 MA
Under-Voltage Lockout Threshold Vuvio Full 24 25 2.6 \Y
Under-Voltage Lockout Hysteresis Vuvio_Hys +25°C 200 mV
EN Logic High Threshold Vin Full 1.6 \Y
EN Logic Low Threshold Vi Full 0.3 Vv
Feedback Voltage Vrg Full | 0.775 | 0.795 | 0.815 \Y
Feedback Line Regulation +25°C 0.15 | 0.42 %I
FB Input-Bias Current les Veg = 0.795V Full 10 400 nA
Switching Frequency fow Full 710 850 960 kHz
Maximum Duty Cycle Duax Full 85.5 90 92.0 %
Switch Current Limit lLm_sw +25°C | 0.87 1.1 1.35 A
Internal Switch On-Resistance Ron lsw = 150mA Full 0.6 1.1 Q
Switch Leakage Current Vsw = 72V, Ven = OV Full 0.05 1 pA
EN Pin Pull-Down Current lene Ven = 0V Full 0.1 0.4 MA
lapp = 250nA, 10V < Vyonn £ 70V Full 0.08 | 0.10 | 0.12
APD Current-Monitor Output1 Gain Gewmt mA/mA
lapp = 2.5MA, 10V < Vyonn < 70V Full | 0.096 | 0.10 | 0.105
lapp = 250nA, 10V < Vyonn £ 70V Full 0.43 0.5 0.56
APD Current-Monitor Output2 Gain Geme mA/mA
lapp = 2.5MA, 10V < Vyonn S 70V Full | 0.489 | 0.5 | 0.522
Monitor-Output1 Voltage Clamp Vwmoct 250nA < lapp < 2.5mA Full 3.8 4.10 4.4 \%
Monitor-Output2 Voltage Clamp Vmocz | 250nA < lapp < 2.5mA Full 3.8 4.10 4.4 Vv
APD Monitor-VoItage Drop VDROP VMoNlN - VAPD at IAPD = 1mA, VMONIN =40V Full 1.3 1.5 1.7 \Y
toetayr | 10pA to TmA step APD current input +25°C 50 ns
APD Monitor-Current Response Speed
toetavz | 250nA to 10pA step APD current input +25°C 7 us
APD Input Current Limit ILIM_APD VAPD = OV, VMON|N = 40V, RLIM =16.9kQ Full 3.75 4.50 mA
RLIM = 272'(0, VMON|N =10V Full 2.29 2.80
RLIM = 137|(Q, VMON|N =10V Full 0.435 0.575
APD Current Limit Adjustment Range mA
RLIM = 272'(0, VMON|N =70V Full 2.25 2.95
RLIM = 137|(Q, VMON|N =70V Full 0.435 0.595
Thermal Shutdown TsHon 170 °C
Thermal Shutdown Hysteresis Thys 20 °C
€ PP G Nicro Corp JUNE 2023
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SGM41283

70V Boost Converter
with APD Current Monitor

TYPICAL PERFORMANCE CHARACTERISTICS

Vin = Ven = 3.3V, Vour = 50V, Ta = +25°C, unless otherwise noted.

Efficiency vs. Load Current

Efficiency vs. Load Current
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SGM41

283

70V Boost Converter
with APD Current Monitor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = Ven = 3.3V, Vour = 50V, Ta = +25°C, unless otherwise noted.
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SGM41

283

70V Boost Converter
with APD Current Monitor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = Ven = 3.3V, Vour = 50V, Ta = +25°C, unless otherwise noted.
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SGM41283

70V Boost Converter
with APD Current Monitor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = Ven = 3.3V, Vour = 50V, Ta = +25°C, unless otherwise noted.

Enable Startup

Vin = 5.5V, lapp = 2.5mA 2 Ven 1_ Vin = 2.7V, lapp = 2.5mA
= N
9- 110 <
3 < Vour a
Ve 22— B <
2 3
=X <
< S
Vour § R i
= V. (=]
VSW@ % sw_ | é
an =z
8 o
3 ]
Z I 3
I =X >
< o
g
Time (1ms/div) Time (50ms/div)
Enable Shutdown Enable Shutdown
Vi e Vin = 3.3V, lapp = 2.5mA 5 Ven 1 Vin = 5.5V, lapp = 2.5mA
" N
1 S 1: S
VOUT Q VOUT [oX
< <
N N
o (=]
2 <
=X =3
e < G| <
' 3 3
Vsw | =z Vsw. | z
o) S
< <
an (o))
8 3
| 3 | 3
L J\> L 2
=X o8
< <
Time (50ms/div) Time (50ms/div)
APD Transient Response OCP Response
Vs‘rpﬁ Vin = 3.3V, Vour = 50V 2 lum = 2.5mA, lapp = 0 to 3mA
CMND Iapo = 0.5mMA to 2mA oy
< g
g VAPD P ——————— S
VOUng 5 %
AC Coupled < by
g 3
< o
g ; 2
Vaw < Vmonz | ‘ <
3p % (1:2) Mot iy %
o (o))
o
= S
g 3
I % Vmont / <
POy (1:10) [oR
3 <
Time (200us/div) Time (1ps/div)

Enable Shutdown

€ PP G Nicro Corp JUNE 2023

sGmICRO WWW.sg-micro.com ;



SGM41283

70V Boost Converter
with APD Current Monitor

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = Ven = 3.3V, Vour = 50V, Ta = +25°C, unless otherwise noted.
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SGM41283

70V Boost Converter
with APD Current Monitor

FUNCTIONAL BLOCK DIAGRAM
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SGM41283

70V Boost Converter
with APD Current Monitor

APPLICATION INFORMATION

The SGM41283 is a high voltage Boost converter that
adopts the fixed frequency current mode control to
provide excellent line and load regulation.

The SGM41283 implements the negative feedback
control to regulate the output voltage. The error
amplifier output sets the peak switch current that's
necessary to maintain the output voltage as well as
load demands. The internal RS latch is set to turn on
the LS power FET at the beginning of each switching
cycle, when the current through the LS FET exceeds
the level sets by the error amplifier output, the LS FET
turns off, the inductor current flows through the rectifier
diode to replenish the output capacitor as well as
supplying the load, this cycle repeats itself during
normal operation.

The SGM42183 integrates a high-side APD current
monitor circuit to accurately monitor the current going
through the APD. The device constantly monitors the
current on the APD pin, and the monitored current is
converted to a voltage signal via the resistor connected
on the MONXx pins. Where MON1 pin has a current
mirror ratio of 10:1 and MON2 pin has a current mirror
ratio of 2:1. The MONXx pin is designed to have an
internal clamp of 4V to protect the device against
open-circuit. In addition, APD output over-current limit
function is implemented via an external resistor
connected on the RLIM pin.

APD Current-Limit Design

The APD current limit is adjustable OmA to 2.5mA.
Calculate the value of the external resistor, Ruwm, for a
given current limit, lum, using the following equation:

70

APD,MAX

Reum (KQ) = (mA) (1)

Enable and Shutdown

When the EN pin is pulled to high voltage, the
SGM41283 is enabled. When the EN pin is pulled to
low voltage, the SGM41283 goes into shutdown mode.
In shutdown mode, the device stops switching. Less
than 1uA input current is consumed in shutdown mode
when input voltage is lower than 5.0V, and the
shutdown current may rise to about 50uA when input
voltage is larger than 5.0V.

Soft-Start
The SGM41283 implements internal soft-start to
reduce the inrush current during start-up.

Output Voltage Programming
Connect a resistor divider on the FB pin to program the
output voltage of SGM41283. A 1MQ top feedback
resistor is recommended; use Equation 2 to calculate
the bottom feedback resistor. A resistor feedback
network programs the output voltage.

_ Ve 2)

Reormm (kQ) =Rop (kQ) X Vour — Vg

A feed-forward capacitor of 100pF plus a series 100kQ
resistor in parallel with the top feedback resistor is also
recommended to improve the loop stability. The
addition of the series RC provides a phase Boost at the
crossover as well as increasing the gain margin for
wide Boost ratio.

Inductor Design

Three key inductor parameters must be specified for
operation with the SGM41283: inductance value (L),
inductor saturation current (Isat), and DC resistance
(DCR). In general, the inductor should have a
saturation current rating greater than the maximum
peak switch current-limit value (lum_sw = 1.1A). DCR
should be be low for reasonable efficiency. The
SGM41283 was designed for operation with inductors
in the 1.5uH to 4pH range. Typically, 2.0puH inductor is
recommended.

Diode Design

The SGM41283 supports output voltage up to 70V, the
selected rectifier diode should have a voltage rating
higher than the output voltage with margin. The reverse
recovery time and junction capacitance of the selected
diode should be as small as possible.

SGMICRO recommends two diodes with relatively
small reverse currents are the DFLS1150-7 (Diodes Inc,
Schottky, 1A (AVG), 150V) and the BAT46ZFILM
(STMicroelectronics, Schottky, 150mA (AVG), 100V).
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SGM41283

70V Boost Converter
with APD Current Monitor

APPLICATION INFORMATION (continued)

Rmon1, Rmon2 Design

The recommended voltage on the Ryons Or Ryonz is
2.5V, and recommended current is 2.5mA (TYP). To
achieve fast response time, the selected output voltage
should be lower than the maximum allowed voltage of
2.5V.

Cout Design

For most applications, use a small output capacitor of
0.1yF or greater. To achieve low output ripple, a
capacitor with low ESR, low ESL, and high capacitance
value should be selected. If tantalum or electrolytic
capacitors are used to achieve high capacitance values,
always add a smaller ceramic capacitor in parallel to

I
IMON”\,]AX(mA):%’(";IAX 3) bypass the high-frequency components of the diode
| current. The higher ESR and ESL of electrolytic
honzmax (MA ) = LE2MAX (4)  capacitors increase the output ripple and peak-to-peak
2 transient voltage. Assuming the contribution from the
Ruow: (KQ) = Vionimax (5) ESR and capacitor discharge equals 50% (proportions
MON1 - i
lvontimax may vary), calculate the output capacitance and ESR
' required for a specified ripple using the following
R (kQ) _ Vvonzmax (6) equations:
MON2 -
I
MONZMAX COUT (UF) - IOUT l:s _ lPEAK X LOPTIMUM:| (7)
where: Vyont,max, Vmonzmax < 2.5V. 0.5 x AVqyy Vour = Vin_min
. 0.5 x AV,
Cin Design ESR (mQ) = —> > 2Vour (8)
For proper start-up, a 10uF ceramic cap is o
recommended to place on VIN pin to prevent the
start-up current pulses to pull the VIN pin below the
UVLO threshold.
Table 1. Recommended External Components (Viy: 2.7V to 5.5V)
V (V) IOU'I',MAX L( H) RFB,TOP (MQ) RFB,BOTTOM (kQ) (schthitﬁdesma" cOUT C ( F)
e (mA) H (Vour to FB) (FB to GND) Sign‘gl) (WF 100V) (M
30 25 3.3 27.4
40 25 27 20.5
50 25 2.0 1.0 16.2 BAT46W 0.1 10
60 2.0 1.5 13.3
70 2.0 1.5 1.5
€ Y 56 Micro Corp JUNE 2023
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70V Boost Converter
SGM41283 with APD Current Monitor
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TQFN-3x3-16L
i D | e i i N16
. SRURHRN
D) C i
D1
E - 4’7 — E1
) -
D) ]
< 0[]
N5
b
TOP VIEW BOTTOM VIEW
A 3.6 2.2
1
A1
A2-
SIDE VIEW
RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A2 0.203 REF 0.008 REF
D 2.900 3.100 0.114 0.122
D1 1.600 1.800 0.063 0.071
E 2.900 3.100 0.114 0.122
E1 1.600 1.800 0.063 0.071
k 0.200 MIN 0.008 MIN
b 0180 |  0.300 0.007 | 0012
e 0.500 TYP 0.020 TYP
L 0300 | 0500 0012 |  0.020
€ Y 56 Micro Corp TX00081.000
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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

m=mmp- 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

Package Type Reel W1 A0 B0 KO PO P1 P2 w Pin1
ge 1y Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TQFN-3x3-16L 13" 12.4 3.35 3.35 1.13 4.0 8.0 2.0 12.0 Q2

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

TX10000.000

Lo00aa



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(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
[=]
[=]
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000

sGmicRO WWW.sg-micro.com
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