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0755-33653783
I GStek GS92A3 - wide input range High efficiency COT Buck Converter

S8 VIN VCC BOOTPGND LX
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EN/DEM 1 ____j / C: 17 LX
cs 2 [ ) 24 25 { ] 18 x
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AN VIN WIN LX Lx
App. RDSON_H RDSON_L PKG Power
Product Package IOUT(A) (mohm) (mohm) VIN(v) [VOUT Typ(v) Dissipation
GS92A2 [TQFN23_4X4 3~5 70 70 3728 15,33,5 3.5w
GS92A3  |TQFN23_4X4 6~8 18 9.5 3~28 15,3.3,5 3.5w
GS9238 [TQFN23_4X4 8 20 9.5 3~28 1.05, 1.5 3.5w
GS92A5 [TQFN20 5X5|  8~10 12 7 3~238 15,3.3,5 4.2W
GS92B3 [TQFN20 5X5| 8~10 12 7 3~238 15,3.3,5 4.2W
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

Features

» Wide Input Voltage Range : 3V~28V

» Adjustable 0.8V~20V Output Range

» 1% Output Voltage Accuracy over Line and Load

» Constant-on-time control scheme for fast transient and high Efficiency
» Programmable Operation Frequency from 100kHz to 600kHz

» Integrated 18 mQ at LDO=5V N-Channel MOSFET For High Side
» Integrated 9.5 mQ at LDO=5V N-Channel MOSFET For Low Side
» Selectable Forced PWM or automatic PFM/PWM mode

» Under-Voltage Protection

» Over-Voltage Protection

» FB Short Protection

» Internal 5V Pre-regulator

» External Adjustable Soft-Start and Soft-Stop

» Over Temperature Protection

» Programmable Over Current Protection

» TQFN23-4x4 package

» Green Product (RoHS, Lead-Free, Halogen-Free Compliant)
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
Adjustable Output Voltage Application 1
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter
Adjustable Output Voltage Application 2

AIN and VIN
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
Easy Setting(Solid Cap)
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1. VOUT Setting: RFB1 & RFB2
2. Frequency Setting: RTON

3. Current Limit: RCS

4. Soft Start Time Setting: CSS
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

Easy Setting(MLCC Cap)

2014-1-15
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1. VOUT Setting: RFB1 & RFB2
2. Frequency Setting: RTON

3. Current Limit: RCS
4. Soft Start Time Setting: CSS
5. RCC Compensation
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

Functional Block Diagram
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2014-1-15
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| CMP
| GM | =
12~15,
4 3 2 19
FB AGND Ccs PGND
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
Pin Descriptions

No. Name 110 Description

Buck Enable Control Pin. EN=Low, Shutdown; EN=High, Auto-DEM Mode;

1 EN/DEM ! EN=Floating, Forced CCM.

Current Limit Detecting Input Pin. Connect LX Pin though an external resistor to set the

2 CS Vo current limit threshold.
3 AGND 0] Signal GND.
4 FB | Feedback Input. Adjust the output voltage with a resistive voltage-divider between

the regulator’s output and AGND.

VOUT Pin offers the output information to the chip, in order to make the frequency
5 VOUT | setting more accuracy. When OVP condition occurs, through this pin discharge the
energy of vout capacitor.

6 TON /0 On-Time Setting Input. Connect a resistor between VIN and TON to set the on time

width.
7 AIN I/O Supply Input for internal analog circuitry.
8,9 22 VIN Supply Input. VIN is the regulator input. All VIN pins must be connected together.
10, 11, 16~18 LX 110 Upper Driver Floating Ground for Buck Controller. Connect to an external inductor.
12~15, 19 PGND o Power Ground.

20 BOOT Bootstrap Capacitor Connection. Connect a capacitor between BOOT and LX Pin.

21 VCC I/0 Internal Linear Regulator Output.

23 ss /0 Soft-Start Time Setting Pin. Connect a capacitor between SS and AGND to set the

soft-start time.
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

Electrical Characteristics
(Ryon=300KOhm, V=12V, Vo r=1.2V, EN/DEM=V,, T, =25°C, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units

Supply Voltage (VAIN)

Under voltage lock out (Rising) VaN_uvio 55

UVLO Hysteresis VAN UVLOHYS 0.2

5V Pre-regulator (\Vvcc)

Output Voltage Vyee 5.15 \
Under voltage lock out (Rising) Vyee uvio 4.15 v
UVLO Hysteresis VVCCfUVLOHYS 0.3 V
Reference Voltage

FB Reference Voltage Ve Vyce=5V 0.8 \
Enable Logic

EN Logic Low Voltage Ven L EN Falling -- -- 0.6 \

VIN Power On, Stable
EN Floating Voltage Ven F - 2.2 - Vv
- State(Forced CCM)

EN Logic High Voltage Ven 1 EN Rising(DEM) 3.1 - - Vv

Current Parameters

Quiescent Iy FB=0.85V, VIN=12V 830 uA
Soft start current lsg Vss=0 10 UA
EN=0, I(VIN) -- 4 uA
Shutdown Current P EN=0, I(TON) - - 0.01 UA
EN=0, I(EN) -2 -1 - uA
. EN=12V - 13 uA
Logic Input Current len
EN=0V -2 -1 - uA
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

Electrical Characteristics

(Ryon=300KOhm, V=12V, Vo ,r=1.2V, EN/DEM=V,,, T, =25°C, unless otherwise specified)

System Time & Driver On-Resistance

On-Time Ton \é'T“(‘);i%\(/)o\K/FB\; ?szgil bV 300 ns
Minimum On-Time Ton_min \é;“é;izl\é \\//ZBU:QIZ\\// 100 ns
Minimum Off-Time TorrmiN \é;liié\ébxmzo'mv’ 440 ns
High Side MOS RDSON Rosi BOOT-LX=5V 18 mohms
High Side Leakage I eAkH 10 uA
Low Side MOS RDSON Rost VCC-GND=5V 9.5 mohms
Low Side Leakage | EakL 10 uA
Current Sensing

CS Set Source Current les V=1V 20 uA
L%;ﬁ;’;ﬁ?t temperature Tcs | on the bias of TA=257C 4900 pprg/ i
Current Limit 1 (Rising) YT GND-LX, RCS=18K 324 360 396 mV
Current Limit 2 (Rising) lLim2 GND-LX, RCS=10K 180 200 220 mV
Current Limit 3 (Rising) s GND-LX, RCS=2.5K 35 50 65 mV
Zero Crossing Threshold V1o GND-LX -10 10 mV

2014-1-15
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

Electrical Characteristics
(Ryon=300KOhm, V=12V, Vo r=1.2V, EN/DEM=V,, T, =25°C, unless otherwise specified)

Voltage Fault Protection

Measure at VFB, with
UVP Threshold Vv H respect to reference 45 %
voltage

From Enable to UVP
UVP Blank Time Tuv s 80mV<VFB<UVP 1.6x10% x Cqs ms
Threshold

Force VFB below UVP
threshold

Measure at VFB, with
OVP Threshold Vov TH respect to reference 125 %
voltage

Force VFB above OVP
Threshold

UVP Fault Delay Tuv b 20 us

OVP Fault Delay Tov b 20 us

Over Temperature Shutdown

Thermal Shutdown Threshold Treon 150 °C

Thermal Shutdown Hysteresis Thivs_TsON 20 °C

Bootstrap Diode

Internal Boost Charging Switch

On-Resistance RBT_D VCC to BOOT, 10mA 120 ohms
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- Enable Function (PIN 1 — EN/DEM)

2014-1-15

Confidential, for training only

00 =

AIN VCC Ss BOOT VIN
7 21 23 20 8,9,22
____________ . Pre Reg High Side
1 | MOS
1 —  Soft Start -
Enablel | 1| | gandgap | VSO DRV> -
1 Mode Selection : gap
U
------------ - VCC UVLO L LDO UVLO
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- Enable Function (PIN 1 — EN/DEM)

Enable Logic
EN Logic Low Voltage Ven L EN Falling 0.6 \
VIN Power On,
EN Floating Voltage Ven r Stable State(Forced 22 \Y
CCM)
EN Logic High Voltage Ven 1 EN Rising(DEM) 3.1 \
VCC
Pull High DEM —— EN/DEM RESD To Internal
Circuit
Floating CCM ————— —-——— | AN —
OFF  ——
|_
=
|_
I 13uA

2014-1-15
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- Current Limit Setting (PIN 2 — CS)

AIN VCC Ss BOOT VIN
7 21 23 20 8,9,22
Pre Reg High Side
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—  Soft Start —
EN/ Enable/ Vref=0.8V b\ e
Band — DR :
DEM 1 Mode Selection andgap
VCC UVLO L LDO UVLO
vouT | 5
I TON ol
TON | 6 Generator
Ga‘fé‘i’:‘"’" T LowSide
_ | MOS :
~~_ OVP - orp——
v 5 Protection
! Logic sm—r——
[l A
o.sevo UVP : i
1| ocp
I 1 :
I
0.8V o | -
| CMP 1 I
GM [ 1 I =
| ] !
' :
1 12~15
| n
4 3 : 2 19
1 |
FB AGND | cs | PGND
| Py p—— .v'
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- Current Limit Setting (PIN 2 — CS)

Current Sensing
CS Set Source Current lcs Veg=1V 20 uA
ICS current temperature TCS | Onthe bias of TA=257C 4900 ppm/° C
coefficient
Current Limit 1 (Rising) [ GND-LX, RCS=18K 324 360 396 mV
Current Limit 2 (Rising) ILm2 GND-LX, RCS=10K 180 200 220 mV
Current Limit 3 (Rising) ILvis GND-LX, RCS=2.5K 35 50 65 mV
I I
I I
VCC VCC | |
| | Current
| | Limit
LX | |
| Y I I
20uA OCP
CMP
§ IL
o) =
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- Feedback Function (PIN 4 — FB)

AIN VCC Ss BOOT VIN
7 21 23 20 8,9,22
Pre Reg High Side
| MOS
—  Soft Start —
EN/ Enable/ Vref=0.8V b\ -
Bandgap —— DR !
DEM ! Mode Selection gap
VCC UVLO L LDO UVLO
vouT | 5
' TON -»]I;:! LX
TON | 6 Generator
___________ Galﬁ DCci?;'utrcnl Low Side
ks N H g MOS |
i OVF-“I R - DFQ\—‘E
: w Protection
o 1 1 .
| I Logic
I o.sevo . UVP |
: | : ocp
I
: o.sv: tow
" | [ CMP
1 GM i | =
I | 1
" [
[
1 12~15,
! 4 i 3 2 19
I
‘. FB / AGND cs PGND
B — ’,
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- Feedback Function (PIN 4 — FB)

Reference Voltage

FB Reference Voltage Veg Vyec=5V 0.8 \
>—— OVP
FB RESD Vo
4 W ;

0.36V 0

UVP

0.8V Oo——

—————<1

2014-1-15
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- OVP & UVP Function (PIN 4 — FB)

Voltage Fault Protection

UVP Threshold Vv H Measure at VFB, with respect to reference voltage 45 %
UVP Blank Time Tuv B From Enable to UVP 80mV<VFB<UVP Threshold 1.6x10° xCg ms
UVP Fault Delay Tuv b Force VFB below UVP threshold 20 us
OVP Threshold Vov tH Measure at VFB, with respect to reference voltage 125 %
OVP Fault Delay Tov b Force VFB above OVP Threshold 20 us

I
|
uvP < 20uS >20uS
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- UVP Function (PIN 4 — FB)

UVP Blank Time

Tuv

From Enable to UVP 80mV<VFB<UVP Threshold

1.6x10°% x Cq

ms

2014-1-15

|

VOUT |
TUV_B |

-

|
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- FB Short Function (PIN 4 — FB)

L

VOUT b

~—p
Delay

SS>160mV & FB<80mV
2014-1-15 Confidential, for training only
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GStek GS92A3 - wide input range High efficiency COT Buck Converter

0755-33653783

PIN Circuit- VOUT & TON Function (PIN 5 — VOUT, PIN 6 - TON)

2014-1-15

00 =

AIN Ss BOOT VIN
7 23 20 8,9,22
Pre Reg High Side
[ MOS
Soft Start —
Enable/ Vref=0.8V b\ -
Bandgap —— DR !
1 Mode Selection gap
e mAveledi\YReln LDO UVLO
5
' TON
6 Generator
Gate Control .
. Low Side
—————————————————————————— Logic
9 MOS .
~~._ OVP ] DF@\—L—
v Protection
036y ! Logic
O - UvP
| OCP
0.8V o
| CcMP
| GM | —
12~15,
4 3 2 19
FB AGND Ccs PGND
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- VOUT & TON Function (PIN 5 —VOUT, PIN 6 - TON)

VOuT RESD O— TON RESD
CMP
5 AN 6 AYAYAY
TON T
Comp

—~=1  Fault

T _VOUT x 8P x Ry I Vour
OoN = sw =

V, —038 Vin XToy

L(VOUT > 2'5\/)

(VOUT = 2-5\/) fsw = 20p>< R
TON

fSW

_8pxRTON
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- AIN Function (PIN 7 — AIN)

P N\
: AIN \I VCC Ss BOOT VIN
1 1
- 7 : 21 23 20 8,9,22
1
1 1
1 1
! i
l\ PreReg - High Side
=== ’ [ sons MOS _|
EN/ [ Enable/ Bandgap |—rs'08Y oft Start DRV> -
DEM Mode Selection
VCC UVLO L LDOUVLO
vouT | 5
I TON .,]I; LX
TON | 6 Generator
Ga‘ff?:‘"’" Low Side
B g MOS |, |
~_ OVP R L
v Protection
osﬁvo I Loglc
O UVP
. OCP
0.8V —I—PW
| CMP
|GM | =
12~15,
4 3 2 19
FB AGND cs PGND
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- AIN Function (PIN 7 — AIN)

Supply Voltage (VAIN)
Und It lock out
(I{}Sienrg\;o age fock ol VAIN_UVLO 5.5
UVLO Hysteresis VA|N UVLOHYS 02
Current Parameters
Quiescent Iy FB=0.85V, VIN=12V 830 UA
AIN
7
ye
AlIN UVLO
Threshold
O —_— i
EsD [ —
CLAMP + : A VCC
l 21
- = —
A
53V 5.5V
% OFF ON

2014-1-15

Conﬁdential, for training only

25



0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- LX Function (PIN 10, 11, 16~18 — LX)

EN/
DEM

VOuUT

TON

2014-1-15

pmmmmmm————— S
AIN VCe s BOOT [ VN \
I
7 21 23 20 18,9,22 :
1
! I
| I
I
Fre Reg Highy Side ]
| MOS
1 Soft Start - 1
Enable/ Wref=0.8V b\ |H i
Bandgap — DR "
Mode Selection gap | :
I
I
I
VCC UVLO L | LDOUVLO ! ]
! l
TON " -»]1; x|
Generator : i
I
Ga‘fé‘i’:‘"’" Lowlside i
| Mi)S ] |
~_ OVP : — DRV;.—L— !
v Protection I !
0.36V ' Logic : ]
o UVP i :
| OCP i i
1
N 1
0.8v +F'W | "
| CMP i :
| GM I = : I
! l
12~15, i
4 3 2 L :
1
FB AGND cs I PGND [
\
N e _ J
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- LX Function (PIN 10, 11, 16~18 — LX)

Current Sensing

Zero Crossing Threshold Vi GND-LX -10 10 mV
BOOT VIN
E:
vCC  VCC '
ESD -
CLAMP —
20uA
P Q= |
zcD ] X
CMP
|_
H
|_
peND | 1271

2014-1-15
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- BOOT Diode Function (PIN 20 — BOOT)

Y4 \
1
AIN e s | BOOT 1 VIN
- I
7 21 23 L1120 89,22
: i
| !
R —
Pre Reg High Side
| MOS
—  Soft Start —
EN/ Enable/ Vref=0.8V b\ -
Band — DR :
DEM 1 Mode Selection andgap
VCC UVLO L | LDOUVLO
vouT | 5
' TON -»]I;:! LX
TON | 6 Generator
Ga‘ff?:‘"’" Low Side
] g MOS |
>~ OVP R I
w Protection
. 3EVO ! Logic
O UVP
| QCP
0.8V -I-PW
| CMP
|GM | =
12~15,
4 3 2 19
FB AGND CS PGND
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- BOOT Diode Function (PIN 20 — BOOT)

Bootstrap Diode

Internal Boost Charging
Switch On-Resistance Rer b VCC to BOOT, 10mA 120 | ohms
BOOT
BOOT DIODE 20

T T, T "

vee > |

51 | |

EREI

| |

f ESD HDRV
CLAMP

Boot Diode On
at Low Side
MOS ON

LX
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- VCC Function (PIN 21 — VCC)

¢ S
' i
AIN : VCC | SS BOOT VIN
1 [
7 ; 21 : 23 20 8,9,22
[
| ]
DT R
Pre Reg High Side
[ MOS
—  Soft Start —
EN/ Enable/ Vref=0.8V b\ e
Band — DR :
DEM 1 Mode Selection andgap
VCC UVLO L LDO UVLO
vouT | 5
' o)
TON | 6 Generator
Ga‘fé‘i’:‘"’" T LowSide
_ | MOS :
~~_ OVP - orp——
v Protection
036y ! Logic
O UvP
| OCP
0.8V o
| CMP
| GM | —
12~15,
4 3 2 19
FB AGND Ccs PGND
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

PIN Circuit- VCC Function (PIN 21 — VCC)

5V Pre-regulator (Vvce)
Output Voltage Vyee 5.15 \Y,
Under voltage lock Vyee uvio 4.15 V
t (Risi UVLO
333t£re'§éng) Vvee_uvioHys 0.3 Vv
VCC
21 VCC UVLO
- Threshold
BOOT H M AIN 4
20 7
g T 14T
Il ]
| § : \ vy
| A
LII:,:E] p | | \ About
| I | 250K (2 3.85V 4.15V
l ] | OFF  ON
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- Soft Start Function (PIN 23 — SS)

I 4 )
AIN VCC | Ss : BOOT VIN
1 1
7 21 : 23 ; 20 8,9,22
1 1
1 |
: |
1
Pre Reg I i High Side
| : 1 MOS
Soft Start | —
EN/ [ Enable/ Bandgap |—rs'08Y l ! DRV> =
DEM Mode Selection O R4
VCC UVLO L LDOUVLO
VOUT | 5
' TON 1s~]|; LX
TON | 6 Generator
Ga‘ﬁf‘i’:‘r"' T Low Side
B g MOS | |
~_ OVP R L
1w Protection
osﬁvo I Loglc
O UVP
. OCP
0.8V —I—PW
| CMP
|GM | =
12~15,
4 3 2 19
FB AGND cS PGND
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0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter
PIN Circuit- Soft Start Function (PIN 23 — SS)

Current Parameters

Soft start current lss Vss=0 10 uA
I | |
SS | i I
EN | | |
23 A — | | |
] | |
| | |
§ RESD VGO /] | |
/] | |
I | |
I I I 16V
— o e .
™ sS L — S 0.8V
= — | |
| | | !
= VOUT / |
| . | T
| Soft Start Tlme-b/ 55
| |
T _L16xCs 1 6x10° x Cys(ms)

SS
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

1.Power on from EN

(CCM No Load) (DEM No Load)
CH1:VOUT CH2:LX CH3:EN CH1:VOUT CH2:LX CH3:EN

TekfElE

Tek HE

(@ 500V &% @2 @ 200V & ][4.00ms }ﬁg&MS/S } e - 1.28V] (- 5.00V & 02 @ 500V B )[4.06ms ][ZSOMS/S ] .'J’ 2.20\/}

B 10M gt
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

1.Power on from EN

(3.4A Load) (1.47Q Load)
CH1:VOUT CHZ2:LX CH3:EN CH4: IOUT CH1:VOUT CHZ2:LX CH3:EN CH4: IOUT

Tek #4117 Trig? Tek {Z1F

(@ 500V &% @2 0 . 200V &% @ 2.00A &) [4.00ms stoMsE/s' } ® 5 1.04v] () 500V % @2 . 200V & @ 2.50A Q) [4.06ms Mzsor\ai/s' J .'.r 960mv}
10M §, 10M §
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Tek Z1F

0755-33653783

GStek GS92A3 - wide input range High efficiency COT Buck Converter

2. Vout Load Transient

(CCM 0A->3.4A Load)

CH1:VOUT CH2:LX CH4: IOUT

2014-1-15
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0755-33653783
I GStek GS92A3 - wide input range High efficiency COT Buck Converter

2. Vout Load Transient

(DEM 0A->3.4A Load)
CH1:VOUT CH2:LX CH4: IOUT

Tek &L : . - . . : l
. “'_-.-----:------...'. X X
(34 L " ¢
* o, [Z
. o . . . o - .
o i * |
. )
u
U

(@ 50.0mvas @ 200V & @ 5004 &) [200us ][2.5065/5 ] @ ;5 120 AJ i | | | | I et }
R S R e T FN e MO0 R el P g RO S e

w250 000ps || 10m B

& Ml—
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

3. OVP & UVP

OVP:FB trigger UVP

CH1:VOUT CH2:LX CH3: FB CH1:VOUT CH2:LX CH4: IOUT

Tek

| 1 +
} . . .

P

@ 500V & @ 200V & @ 50.0A &) [zoous Mz.socsé/s } @ 1.00A]
10M §

| (@ 5.00v v @ o0y @ 100V~ ) (To0ys ]2.50@5;5 “ @ 7 a0V
(T 00 106 25 L
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

4. Power on in short condition

CH1:VOUT CH2:LX CH4: IOUT
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0755-33653783
GStek GS92A3 - wide input range High efficiency COT Buck Converter

Thanks!
Q&A
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