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TCS4530

5A,30V,500KHz Step-Down Converter

DESCRIPTION FEATURES

The TCS4530 is current mode, step-down switching
regulator capable of driving 5A continuous loadhwit

excellent line and load regulation. The TCS4530

operates with an input voltage range from 4.75V to
30V and the output voltage is externally set from
1.222V to 26V with a resistor divider.

Fault condition protection includes cycle-by-cycle
current limit and thermal shutdown. In shutdown mod
the regulator draws & of supply current. Internal
soft-start minimizes the inrush supply current &mel
output overshoot at initial startup.

The TCS4530 require a minimum number of external
components.

4.75V to 30V Wide Input Operating Range
Output Adjustable from 1.222V to 26V

Up to 5A Output Current

3uA Low Shutdown Current

0.1Q Internal DMOS Output Switch

Up to 90% Efficiency

Fixed 500kHz Switching Frequency
Internal Compensation

Internal Soft Start

Cycle-by-Cycle Current Limit Protection
Thermal Shutdown Protection

Input Supply Undervoltage Lockout
Available SOP-8 (EP) Package

RoHS Compliant and 100% Lead(Pb)-Free

Halogen-Free

APPLICATIONS
® I|CDTV
Battery Charger

Distributive Power Systems

°
() DSL Modems
)
°

Typical Application Circuit
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Figure 1. 5V Application Cir cuit

Ver.1.0 Jan.20.2018 Page

1 I ——



'-E TCS4530

LI = I = el = B 2 = 5A,30V,500KHz Step-Down Converter
Pin Configurations
Package Type Pin Configurations
(Top View)
. _________
BST| 1 i : 8 |SW
|
! |
NC| 2 : : 7 |VIN
SOP-8 (EP) | s |
NC| 3 : : 6 | GND
I |
|
FB| 4 'l : 5 |EN

Pin Description

Pin Name | SOP-8 (EP) DESCRIPTION
High-Side Gatériver Bootstrap Supply. BST provides power to gla¢e driver of
BST 1 high-side N-channel MOSFET switch. Connect a 10n§reater capacitor from
SW to BST.
NC 2,3 No Internal Connection
Output Feedback Input. FB senses the output vottagegulate that voltage.
FB 4 Connect FB to an external resistor divider to Betdutput voltage. The feedbacl

threshold is 1.222V. See Setting the Output Voltage
Enable Input. EN is a logic input that controls tagulator on or off. Drive EN
logic high than 1.4V to turn on the regulator, @et EN logic low than 0.4V to

EN 5 turn it off. Directly connect EN to IN (or throughresistance) for automatic
startup.

GND 6 Ground
Input Supply Pin. IN supplies the power to the & &he high side power switch
Connect IN to a 4.75V to 30V power source. Bypalé % GND with a suitably

VIN 7 : O . :
large value capacitor to minimize input ripple e 1C. The bypass capacitor myst
be close to the IC within 4mm. See Input Capacitor

SW 8 Power Switcher Output. Connect the outputilt€ffrom SW to the output.

Ths;r(;wal - Ground. (Thermal pad must be connected to thergtef PCB.)
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TCS4530

5A,30V,500KHz Step-Down Converter

: : -
Ordering Information
Order Number Package Type Marking Operating Temperature Range
TCS4530_EH SOP-8 (EP) -40°C to +85°C
Block Diagram
A |
I
VINC] 7 |
I
: vcc  |vce . + :
Regulator SENSE
| &) ~ |
| vee |
T e osc :
EN * - > | 500kHz vee—f ?BST
[
|
I .
Driver |
| MigEim =
| 1pF |
: 400k ” 30pF Loeic =|:ISW
p
: I v<|:c :
FB = Driver I
qu EA | —I E [
| 1.222v—+ ".I_'IGND
| Lo
I

Figure 2. Functional Block Diagram

Ver.1.0 Jan.20.2018 Page 3 I —



'-E TCS4530

LI = B = e el = B = 5A,30V,500KHz Step-Down Converter
Absolute Maximum Ratings (1)
= Input Voltage () -0.3V to 34V
= Enable Input (\¥n) -0.3V to 34V
n Switch Voltage (Méw) -1V to iy +0.3V
n Boot Strap Voltage (¥s7) Vsw0.3V to Vs +6V
m  All Other Pins -0.3Vto 6V
= Junction Temperature 150°C
m  Storage Temperature -65°C to +150°C
m  Lead Temp (Soldering, 10sec) 260°C
n Thermal Resistandiga (SOP-8_EP) 60°C/W
Recommend Operating Conditions (2)
m  Supply Voltage (W) 4.75V to 30V
m  Operating Temperature Range -40°C to +85°C

Note (1): Stress beyond those listed under “AbgoMiaximum Ratings” may damage the device.
Note (2): The device is not guaranteed to functiotside the recommended operating conditions.

Electrical Characteristics

The @ denote specifications which apply over the fukgiing temperature range, otherwise specificatioas
Ta=+25°C. [y=12V unless otherwise specified.

Parameters Condition . TCES4530 Unit
Min. | Typ. | Max.

Feedback Reference Voltage 4. BBXN<30V 1.202| 1.222 | 1.239 \Y
High-Side Switch-On Resistance 100 nQ
Low-Side Switch-On Resistance 10 Q
Switch Leakage W=0V, Vgun=0V 0 10 HA
Current Limit 7.5 A
Current Sense Transconductance Output Currengdmp/ 55 AV
Oscillator Frequency 425 500 575 KHz
Short Circuit Oscillation Frequency Vg = 0V 125 KHz
Maximum Duty Cycle Ve=1V 90 %
Minimum On-Time 100 ns
gg?ri; \oltage Lockout Threshold 38 4.2 45 Vv
g;gteern\e/;)iléage Lockout Threshold 200 mv
EN Input Low Voltage 0.4 \Y,
EN Input High Voltage 1.4 \Y,
Enable Pull Up Current 1 HA
Shutdown Current M =0V 3 pA
Quiescent Current M =5V, Vg = 1.5V 0.55 1 mA
Soft -Start Period 4 ms
Thermal Shutdown 150 °C
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‘: TCS4530

TorCh-—-LCHh:PF = 5A,30V,500KHz Step-Down Converter

Typical Operating Characteristics
Vin=12V, Vour=5YV, See Figure 1, F25°C, unless otherwise noted.

Efficiency vs Output Current “os Output Voltage vs Output Current
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TCS4530

5A,30V,500KHz Step-Down Converter

Typical Operating Characteristics (continued)

Vin=12V, Vour=5V, See Figure 1, F25°C, unless otherwise noted.

Startup through Enable
Vin=12V, Vour=5V,
Tour=5A (Resistance Load)

u

f

Ve~
10V/div -

Vour
SV/div 2

IL
2A/div

Load Transient

Vin=12V, Vour =5V,
IOUT = 2.5A to 5A
u

Vour i

200mV/div 2 e— r-———-t—d

IL
2A/div
Short Circuit
Vin=12V, Vour=5V
—
Vour o
SV/div B ;
} h
]
: .
SA/IY T b - “ |
Zmé/t;llv
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Shutdown through Enable
Vin=12V, Vour =5V,
Tovr=5A (Resistance Load)

v

VN
10V/div >

Vour \
SV/IdIV 2 i

It
2A/Miv (1

200'ps/‘d'iv' )

Load Transient

in=12V, Vour =5V,
Lour= 0.2A to SA
3 ;

Vour f\
300mV/div & .

vV

IL
2A/div T

Short Circuit Recovery

in=12V, Vour= 5\_7
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TCS4530

5A,30V,500KHz Step-Down Converter

Functional Description

The TCS4530 is current-mode step-down switching
regulator. The device regulates an output volteywa

as 1.222V from a 5.5V to 30V input power supplyeTh
device can provide up to 5Amp continuous currerthéo
output. The TCS4530 uses current-mode architedure
control the regulator loop. The output voltage is
measured at FB through a resistive voltage divatet
amplified through the internal error amplifier. Bé&o
compensation is internally added to eliminate
subharmonic oscillation at high duty cycle. Thepslo
compensation adds voltage ramp to the inductoreourr
signal which reduces maximum inductor peak curagnt
high duty cycles.

The device uses an internal Hside n-channel switch

The inductance value can be calculated by the eouat

L= (VOUT)D(VIN _VOUT)/(VIN Cif DA')

Where \byr is the output voltage, ¥ is the input
voltage, f is the switching frequency, amd is the
peak-to-peak inductor ripple current.

I nput Capacitor

The input current to the step-down converter is
discontinuous, and therefore an input capacitori€1
required to supply the AC current to the step-down
converter while maintaining the DC input voltageloiv
ESR capacitor is required to keep the noise mininatim
the IC. Ceramic capacitors are preferred, but tamtar

step down the input voltage to the regulated output low-ESR electrolytic capacitors may also suffidée

voltage. Since the Hside n-channel switch requia®
voltage greater than the input voltage, a boosB&F
capacitor is connected between SW and BST to dhiee
n-channel gate. The BST capacitor is internallyrgbad
while the switch is off. An internal ID switch from SW

to GND is added to insure that SW is pulled to GND
when the switch is off to fully charge the BST ceipar.

Application Information
Setting the Output Voltage

The output voltage is set through a resistive gata
divider (see Figurel). The voltage divider dividbg
output voltage down by the ratio:

Vg = Vour OR2/(R1+ R2) =1.222V
Thus the output voltage is :

Vour =1.222v O(R1+ R2)/R2

Choose R2 value in the range 10k to 100k, R1 is
determined by :

R1= (Vg /1.222-1)0R2

I nductor

The inductor is required to supply constant curterthe
output load while being driven by the switched inpu
voltage. A larger value inductor results in lesgpleé
current and lower output ripple voltage. Howevée t
larger value inductor has a larger physical siaghdr
series resistance, and lower saturation currenbo§kh
an inductor that does not saturate under the voaist-
load conditions. A good rule for determining the
inductance is to allow the peak-to- peak ripplaeutrin
the inductor to be approximately 30% of the maximum
load current. Also, make sure that the peak inducto
current (the load current plus half the peak-tokpea
inductor ripple current) is below the 3.6A minimyreak
current limit.
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input capacitor value should be greater than 1@,
the RMS current rating should be greater than
approximately 1/2 of the DC load curreht. Figure 1,

all ceramic capacitors should be placed close o th
TCS4530.

Output Capacitor

The output capacitor is required to maintain the DC
output voltage. Low ESR capacitors are preferred to
keep the output voltage ripple low. The charadiessof

the output capacitor also affect the stability die t
regulator control loop. In the case of ceramic cépes,

the impedance at the switching frequency is dorathat
by the capacitance.The output voltage ripple isreged

to be:

Viippre ~= 140V Off o /)2

Where \kppLe IS the output ripple voltage, ¥ is the
input voltage, {fc is the resonant frequency of the LC
filter, f is the switching frequency.

Output Rectifier Diode

The output rectifier diode supplies the currentthe
inductor when the high-side switch is off. A sckygtt
diode is recommended to reduce losses due to tue di
forward voltage and recovery times.
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TCS4530

5A,30V,500KHz Step-Down Converter

Packaging Information

SOP-8 (EP)

THAR

. ‘ HR
O
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ol e, W
/ -

Remark: Exposed pad outline drawing is for refeeeomly.

SYMBOLS MILLIMETERS INCHES
MIN. Normal MAX. MIN. Normal MAX.

A 1.35 - 1.75 0.053 - 0.069
Al 0.00 - 0.25 0.000 - 0.010
D 4.80 4.90 5.00 0.189 0.193 0.197
El 3.70 3.90 4.00 0.146 0.154 0.157
D1 2.67 2.97 3.50 0.105 0.117 0.138
E2 1.78 2.18 2.60 0.070 0.086 0.102
E 5.80 6.00 6.20 0.228 0.236 0.244
L 0.40 - 1.27 0.016 - 0.050
b 0.31 - 0.51 0.012 - 0.020
e 1.27 REF 0.050 REF
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