SSY1920M Pb-free
2A, 19V, 350KHz Synchronous Step-Down Converter

GENERAL DESCRIPTION DataSheetsPDF .com

The S8Y 1920M is a monolithic pulse-width-modulated (PWM) synchronous step-down switch mode regulator with
twa imternal power MOSEFETs. It achieves 2A continuous outpul current over a wide input supply range with
excellent load and line regulation. Current mode operation provides fast transient response and cases loop
stabilization. Faull condition protection ingludes cycle-by-cyele current Timit and thermal shutdown,

The S5Y 19200 requires o minimum number of external components. available in 8OP-8 packape.

FEATURES

®  2A Ouipul Currenl ®  Thermal Shutdown

®  (.1258) Internal Power MOSFET Switch ®  Cyele-by-Cycle Owver Current Protection

®  Swable with Low ESR Output Ceramic Capacitors ®  Wide 4.75V to 18V Operating Input Range

®  LUpw 2%4% Efhciency ®  Ouput Adjustable from 0,923V w |5V

®  Tixed 350Kz Frequency ®  Available in 8-Pin SOPR and ESOPR Packages
APPLICATION

& PC Monitors & Network Systems

® ICDTV ® T[PGA, DSP. ASIC Power Supplics

®  Distnbuted Power Systems ®  Notcbook Computers
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Figurel SSY1920M  Typical application SOrs
ORDERING INFORMATION
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APPLICATION

® PC Monitors
e [CDTV
®  Distributed Power Systems

TYPICAL APPLICATION CIRCUIT
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® Network Systems
® FPGA, DSP, ASIC Power Supplies
®  Notebook Computers

PIN ASSIGNMENT

Figurel — — SSY1920M Typical application SOPS
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SSY1920M Pb-free

2A, 19V, 350KHz Synchronous Step-Down Converter

PIN DESCRIPTIONS

SOP8 PIN 2
PIN No. | NAMES PESCRIFTION
High-Side Gate Driver Boost Input. BS supplics the drive for the high-side N-channel
1 BS MOSFET switch. Connect a 0.01uF or greater capacitor from SW to BS 1o power the high
side swilch.
3 ™ Supply Voltage. The S5Y 1920M operates from a =4, 75V w =18V unregulated nput, C1 is
needed 1o prevent large voltage apikes from appearing at the input,
3 W Power Switching Output. This PIN is connected to IN through M1 or to GND through M2,
4 GND Grronnd
: FB Feedback Input. FB senses the output voltage through an extemal resistive divider which is
) connected lrom the outpul o GND,
6 COMP Compensation Node. COMP compensales the control loop by connecting a serial RC
: | network to ground. In some cascs. an additional capacitor from COMP to GND is required.
Enable Input. EN is digital mput that tums the regulator en or off. Drive EN high to tum on
7 EN the regulator, drive it low w turn it ol Pull up to IN with 100k£2 resisior or automatic
startup.
g < Soft-Start. Connect a capacitor from 58 to GND to program the sofi-start period. Leave it
| open if unused.

ABSOLUTE MAXIMUM RATINGS (Note 1)

SYMBOL
IM

SW
BS
FB
EN
COMP
TSTG

ITEMS VALUE UNIT
Supply Voltage -0.3-24 A4
Switch Node voltage 0.3-24 v |
Bootstrap Voltage Vw-0.3-Vswt+b v
Fecdback voltage .36 v I
Enable/UVLC voltage -.3~6 v |
Comp voltage -3~ Vv
Slorage lemperaturs rangs -65~+150 T

RECOMMENDED OPERATING RANGE

SYMBOL
VIN
TOPT

ITEMS VALUE UNIT
Supply voltage 4.75~-19 v
Operating temperature -40-+85 i

Mote 1 Absolute Maximum Ratings indicate limits beyond which damage 1o the device may oceur, Recommended

Operating Range indicates conditions for which the device is functional, but do not guarantee specific performance
limits. Electrical Characteristics state DC and AC electrical specifications under particular rest conditions which

guarantee specific performance limits, This assumes that the device is within the Operating Range. Specifications are

nol puaranieed lor parameters where no limit is given, however, the typical value is a good indication of device

performance,



SSY1920M Pb-free

2A, 19V, 350KHz Synchronous Step-Down Converter

ELECTRICAL CHARACTERISTICS

The following specifications apply for Vg 12V, Vi 3.3V, load 0.5A, T, 25°C, unless specified otherwise.

SYMBOL ITEMS CONDITIONS MIN. | TYP. | MAX. | UNIT
Iq Supply current EN 2V; Vib 1v 1.5 2.0 mA
Vib Feedback voliage (900 01,923 {1,946 v
Av Error amplifier vollage gain 400 Vv
Gea Error amplifier trans-conductance Alcomp=+/-10uA SO oAy
B deonl | Migh side switch on resistance 0.125 (4]
R dson? | low side swilch on resistance 0.125 0
Ipd Shutdown supply current Ven =0V 13 2 1A
I leakage High _Hﬂidﬂ switch  leakage Ven=0V: Vsw=0V i 10 uA
current
1 clh High side Switch Current limit ™’ 25 1.5 A
1 el Low side Switch Current limit ™' 1.1 A
& b ¥ & » 5 n
Geomp COMI* to Current sense 13 AV
trans-conductance
Fosel Oscillation lrequency 350 kH
ELECTRICAL CHARACTERISTICS (Continued)
SYMBOL I'TEMS CONDITIONS MIN. TYP. | MAX. LNIT
Short circuil oscillalion . N
Fose2 . Vib=0,3V 90 kHz
frequency
Dimax Maximum duty cyele Wibv=l1 8% ] =
Ven EN threshold voltage 1.1 1.5 2.0 vV
EN threshold Voltage
Ven hyst 02 W
’ Hysleresis
TsSD Thermal shutdewn LG0 i

Note 2: Guaranteed by design.




SSY1920M
2A, 19V, 350KHz Synchronous Step-Down Converter

Pb-free
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Figure 2—Functional Block Diagram

Dat aSheet sPDF.com
OPERATION DESCRIPTION

I'he SSY1920M is a synchronons rectified current mode step-down regulator. It regulates input voltape from
4.75V 1o |8V down to a voltage as low as 0.923V, and supplics up to 2A of load current..On the nsing edge of
inlemal vscillalor, the Low-Side MOSFET will be tumed ofT and the High-Side MOSFET will be wmed on if the
PWM comparatar output is low, The oulpul voliage s measured at FB pin through a resistive voltage divider and
amplified through the internal error amplifier, the voltage at the COMP pin is compared with the switch current. As
the switch current ramp up, the PWM comparator will output high. the High-Side MOSFET will be tumed off and
the Low-Side MOSFET will be tmed on until the next rising edge of the imternal oscillator, When the output vollage
excesds 2005 of the nominal regulated voltage, the Over-Vollage comparator will be tripped and e o7 the
High-3ide MOSFET by discharging the 55 pin to GND.When the FB voliage is less than 0.4V, the frequency of the

intcrnal oscillator will be set to 90KHz to deccase the short cirewt current,



SSY1920M Pb-free
2A, 19V, 350KHz Synchronous Step-Down Converter

SIMPLIFIED BLOCK DIAGRAM
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SSY1920M Pb-free

2A, 19V, 350KHz Synchronous Step-Down Converter

APPLICATION INFORMATION

Selting the Oulpul Vollage

The outpul voliage is set using a resistive vollage
divider from the output to FB pin. The voltage
divider divides the output veltage down to the
feedbuck volage by the ralio:

v R2

rg = Vr_l.l_.'r L]

Rl+ R2

where the V,

yg 18 the

feedback voltage and V.. is the output voltage.

Thus the cutput voltage is :
e R1+ R2
Vouir = (923 # :

The typical value ol B2 i 10kL2,

Inductor Sclection

The mductor is required to supply constant current to
the outpul load while being dniven by the switched
input voltage. A larper value inductor will result in
less ripple current that will result in lower output
ripple voltage. A good rule for choosing the inductor
i5 1o allow the peak-lo-peak ripple current in the
inductor o be approximately 30% of the maximum
switch cuwmrent limit. The inductance value can he

V.. Vo
oL "(1 - J , where
-f:\ I < M i l‘-IIII'*'

Voer 15 the output voltage, V,, is the input

caleulated by: L =

vollage, f., 15 the switching frequency, and Al

is the peak-to-peak inductor ripple current. Choose
an inductor that will not saturate under the maximum
inductor peak current, The peak mducior current can
be calculated by:

V 1%
‘{.r_.r» = fw_w } . f-’f-'f“ #| ] oLt | . wihere
2 'f"l L \ V:.» 4
Ip.p 1 the load current.

Input Capacitor Selection

The inpui current 1o the converter is disconlinuous,
therefore a capacitor is required to supply the AC
current to the converter while maintaining the C
inputl voltage. Use the low ESR capacilors for the
best performance. Ceramic capacilors are preferred.
but tantalum or low-FESR electrolytic capacitors may
also suffice.

Sinee the input capacitor absorbs the input switching
current it requires an adeguate ripple current rating.
The RMS current in the input capacitor can be

estimated by:

»

I. =1 J Choosze the

Cin oAn 4
‘l.l Vm' \ Vr I8

* ”"!rmr .(1_ Vnr"r

mput capacitor whose RMS cwrrent rating greater

than the calculated value,

Output Capacitor Selection

The output capacitor is required to maintain the DC
oulput  veltage, Ceramic, lantalum, or low ESR
electrolytic capacitors are recommended. Low ESR
capacitors are preferred to keep the output voltage
ripple low. The output woltage npple can be
eslimaled by:

AVyr =

Vour of + Vour | 1
rh;' ¢| 1 [ill *[RF_\E + \ N i
f,,.-,;- L \ vj.'\' RN 8 )f:-W Cé /

. where €, is the output capacitance value and

R,y s the cquivalent serics Tesistance value of the

output capacitor,

Compensation Components Selection

The sysiem stability and (runsient response  are
through the COMP pin. A
capacitor-resistor  combination  sets  a  pole-zero

controlled series

combination to control the characteristics the system.

The DC pain of the vollage leedback loop is:



SSY1920M  Pb-free

2A, 19V, 350KHz Synchronous Step-Down Converter

'LF
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[%] Ed

A..=R

M . where Aﬁ is

o
LT

the error amplifier vollage gain, G is the current

sense transconductance and R, is the load

resistor value.
feedback

importance, (e is

loop has two poles of
due to the

The voltage
compensation
capacitor and the output resistor of the emor
amplifier, ind the other 15 due o the output capacitor
and the load resistor, these poles are located at:

s G,
+ pl 23.1!'(.-: *AFI. )

I ' where G, is the
-fP]

B * ¥
2 T CE R LOAD

error amplifier transconductance.
The system has one zero of importance, duc fo the
compensation capacitor {C3} and the compensation

resistor (R3), This zero is located at:

27*C,*R,

f?i

The system may have another zero of importance, if
the output capacitor has a large capacitance and/or a
high ESR valuc. The zero duc to the ESR and

capacilance of the outpul capacitor, is located at:

1

——  , in this case, a third pole
SEVLTR

frsn =
sct by the compensation capacilor {C6) and the
compensation resistor (R3) 15 used 1o compensate the
effect of the ESR zero on the loop gain. The pole is
located at:

1
27*C,*R,

fP-‘l._

The goal of compensation is to shape the converter
transfer function to get the desired loop gain. Lower

crossover frequencies result in slower load tramsient

and line responses, while higher crossover
frequencies could cause system instability, A pood
rule of thumb is to set the crossover frequency hlow
one-tenth of the switching frequency.
Dat aSheet sPDF.com

The following procedure can be used to optimize the
COMpEnsation componcnts.

. Choose the compensation resistor (R3) to sel the

desired frequency,

2r*C,* [, ¢Vuur

Gy * Gy Vi

CTOSSOVLT

Ri=

, where f. is the

desired crossover frequency which is tvpically
below one tenth of the switching frequency.

It

Choose the compensation capacitor (C3) to
achieve the desired phase margin. For typical
applications, selting the compensalion  zero
below one-forth of the crossover frequency will

provides sufficient

. 4
3 2r*R* S

phase margin.

, Wwhere R3 is the

compensation resistor.

3. [Ifthe ESR zero of the output capacitor is located
al less than half of the swilching Irequency. or
the following relationship is vald:

1 » Fow

- . 1T this is the case, then
2 *C, * Ry, 2

add the second compensation capacilor {(C6) 1o sel
the pole at the location of the FSR zero:

_C,*R

EXR

&
R’I

Optional Schottky Diode Sclection

During the transition between high-gide switch and
low-side switch, the body diode of the low-side
power MOSFET conducts the mductor current,
The forward voltage of the body diode is high, An
optional Schottky diode may be paralleled hetween
the SW pin md GND pin to improve owverall

elMciency.



SSY1920M Pb-free
2A, 19V, 350KHz Synchronous Step-Down Converter

TYPICALPERFORMANCE CHARACTERISTICS
VIN=12V, Vo=3.3V, L=10uH. Cl=10uF. C2=22uF, TA=-253'C, unless otherwise noted.
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SSY1920M Pb-free

2A, 19V, 350KHz Synchronous Step-Down Converter

TYPICALPERFORMANCE CHARACTERISTICS

Dat aSheet sPDF. com

VIN=12V, Vo=3.3V, L=10uH, Cl=10uF, C2=22uF, TA=+25°C, unless otherwise noted.

EFFICIENCY (%)

Efficiency vs Load Current
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Output Voltage vs Temperature
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SSY1920M Pb-free
2A, 19V, 350KHz Synchronous Step-Down Converter

Startup through Enable Shutdown through Enable

VIN=12V ., VOUT=33V, I0OUT=2A { Resistance VIN=12V, VOUT=33V. [OUT=2A ( Resistance
Load ) Load i

Lizht Load Operation Medium Load Operation
VIN-12V, VOUT-3.3V, IOUT-0A. IIN-8mA  VIN-12V, VOUT-3.3V, TOUT-1A
b i y ¥ I.-h { L L . a & _'.'r - .l"i‘-'r. WA .".l_.'+ . | ¥y g
i e M e N T e T A W e W I
i o N P L Y
Heavy Load Operation Load Transient
VIN=12V, VOUT=33V, TOUT=2A VIN=12V, VOUT=33V, TOUT=0At 1A
i i [Fr==")
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’ ' L ' ] i '
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Short Circuit Protection Short Circuit Recovery
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SSY1920M Pb-free
2A, 19V, 350KHz Synchronous Step-Down Converter

Startup through Enable Shutdown through Enable

VIN=12V, VOUT=33V, [OUT=2A ( Resistance VIN=12V , VOUT=33V, [OUT=2A ( Resistance
Load) Load)

T

Light Load Operation Medium Load Operation
VIN=12V, VOUT=3.3V, IOUT=0A, [IN=8mA VIN=12V, VOUT=3.3V, [OUT=1A




Heavy Load Operation Load Transient

VIN=12V, VOUT=3.3V, [OUT=2A VIN=12V, VOUT=3.3V, TOUT=0Ato 1A
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Short Circuit Protection Short Circuit Recovery

[ Ly
—_— e ' - B S ———
Yiols t i "
/B | e Vi e
il il
A i IDiv _
: M0us/ T v i 20us/Div

SSY1920M_DS Rev EN1.O Page# Senior Semiconductor Manufacturing Limited



SSY1920M Pb-free
2A, 19V, 350KHz Synchronous Step-Down Converter

PACKAGE INFORMATION
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SOP8
D By
N I Y
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i

P :1
of b
y B [

synmor | PIMENSIONS IN MILLIMETERS | DIMENSIONS IN INCH
MIN MAX MIN MAX
A 1.350 1.750 (1.053 (.06AY
Al 0,100 0,230 0,00 010
A2 1.350 1.550 0.053 0.061
b 0330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
(] 4700 5 143 .188 G 200}
E 3.800 4.000 0.150 0.157
E1 3800 6200 (0.22% 0.244
e 1.270{BSC) 0.050{BSC)
0.400 1270 0016 |  0.050
[}] { B o ] B




