S/IERGY

SA33760
55V Buck-Boost Controller
for Automotive Front Lighting

General Description

The SA33760 Buck-Boost controller can automatically
operate in Buck, Boost, and Buck-Boost modes based
on input and output voltages. It accepts a wide input
voltage range from 4.5V to 55V and can accommodate
LED voltages from 2.5V to 55V.

The SA33760 operates in constant frequency current
mode, with a switching frequency range of 200 kHz to
700 kHz. It provides analog dimming when the voltage
on the SET pin is adjusted, and direct pulse-width
modulation (PWM) dimming when a dimming signal is
applied to the PWM pin.

The SA33760 offers reliable protections against faults
including overvoltage, LED open/short, overtemperature,
input overcurrent, and additional single faults, and
includes cycle-by-cycle current limiting.

Features

AECQ-100 Qualified

Input Voltage Range from 4.5V to 55V

Output Voltage Range from 2.5V to 55V

Adaptive Switching between Pure Boost, Pure Buck,
and Buck-Boost Modes

Adjustable Switching Frequency 200kHz to 700kHz
Spread Spectrum Operation

Input current limit

Input current and output current monitor

Analog Dimming and Direct Dimming

Adjustable Soft-Start Time

Pre-Bias Startup

Constant Frequency with Current Mode
Overvoltage Protection, Open LED Protection, LED
Short Protection, Overtemperature Protection
Package: QFN7x7-48

MSL Rating: MSL3

Applications

Constant Current Buck-Boost for LED
Constant Current Buck Controller for LED
Constant Voltage Buck-Boost Controller
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Figure 1. Typical Application Circuit
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Ordering Information Pinout (top view)
Ordering
Part Number Package type Top Mark 5 .8
QFN7x7-48 s 28zs2283884¢8
SA33760QJQ RoHS-Compliant and GEExyz CT G GT G G G GGG TG
Halogen-Free MO s e
X = year code, y = week code, z = lot number code et E
BsT1[5] ! ! [z|syne
SWN1[+] i i =|EF1
PGND1[5] | i =|EF2
e | SA33760 e
Lez[7] ! Exposed Pad i SIne
PGND2[¢] i i =|NC
swnz[5] | i @|NC
BST2[1] i | [z|cLkout
HG2[1] i i 2|NC
e e
El [ E [E E EEEEE EE
53 298 2% B b2 s
Low ,é % 8 8 > % % E
Pin Description
P Pin Name | Pin Description
Number P
1,12,15,23
25,26,28,29 NC No connect.
30,31,45,48
2 HG1 Buck MOSFET high side driver.
3 BSTS1 Buck bootstrap capacitor connection.
4 SWN1 Buck high side MOSFET and low side MOSFET connection.
5 PGND1 GND for BUCK MOS driver loop.
6 LG1 Buck low side MOSFET driver.
7 LG2 Boost low side MOSFET driver.
8 PGND2 GND for Boost MOS driver loop.
9 SWN2 Boost high side and low side MOSFET connection.
10 BST2 Boost bootstrap capacitor connect.
11 HG2 Boost high side MOSFET driver.
13 FBH Output current sense positive.
14 FBL Output current sense negative.
16 IOUTMON | Output current monitor pin, V_IOUTMON=200mV+8x(V_FBHV_FBL).
17 SWCS Switching current sense.
18 SGND GND switching current sense. Use a Kelvin connection.
19 COMP Loop compensation.
20 VFB Output voltage foldback.
21 VREF Generate a 2V reference.
22 SET Analog dimming signal input pin.
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24 PWMI Direct PWM dimming signal input pin.

27 CLKOUT Generate a 180°phase shift PWM signal.

32 EE2 Open drain fault flag pin, pull low when open LED, overvoltage or over temperature
happens.

33 EF1 Open drain fault flag pin, pull low short LED or over temperature happens.

34 SYNC Input an external clock to synchronize the switching phase and frequency

35 FREQ Switching frequency. Connect a resistor between this pin and GND to set the switching
frequency.

36 INOV Detect input voltage, stop switching when input over voltage.

37 SPREAD | Pull high to enable spread spectrum function.

38 SS Soft-start pin. A current source of 25pA (typ.) is used to charge the Css capacitor.

39 INMON Input current monitor pin.

40 AGND Device GND pin.

41 EN Device enable.

42 IIN1 Input current sense positive pin.

43 IIN2 Input current sense negative pin.

44 VIN Device power supply pin

46 VCC Internal Ll_)O connected to VIN output. Connect a capacitor between VCC and GND close
to the device.

47 VCC_EXT | Gate driver supply pin, connect to VCC or external power supply.

Exggsed Exposed pad. The exposed pad is on the bottom side of the device.
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A SA33760

Block Diagram
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Figure 2. Block Diagram
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Absolute Maximum Ratings

VIN, SWN1, SWN2, lIN1, IIN2, FBH, FBL -0.3 60

EN -0.3 40

BST1, BST2 -0.3 65
VCC,VCC_EXT, BST1-SWN1, BST2-SWN2 -0.3 6

LG1- PGND1, LG2 —-PGND2, HG1 to SWN1, HG2 to SWN2, PWMI, FB, EF, SET, SYNC, 03 55 v
CLKOUT, SPREAD, IOUTMON

COMP, SS, INMON, INOV -0.3 3.6
SWCS-SGND, IIN1-1IN2, FBH-FBL -0.3 0.3
SWCS, SGND, PGND -0.3 0.3
Junction Temperature, Operating 150

Lead Temperature (Soldering, 10s) 206 °C
Storage Temperature Range -65 150

Thermal Information

Reua Junction-to-Ambient Thermal Resistance

20.2

°C/IW

Resc Junction-to-Case (Top) Thermal Resistance

3.4

°CIW

Recommended Operating Conditions

VIN 4.5 55 v
VOUT 24 55
Ambient Temperature Range -40 125 °C
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Electrical Characteristics
(Vin=12V,VDD =5V, T3=-40°C to +125°C, unless otherwise noted (Note 4))

Functional Supply Voltage Vuin 4.5 - 55 \Y;
Range Normal Operating T; Range T -40 - 150 °C
Input Voltage Startup VVIN_ON 4.0 4.2 4.4 \Y
Input Voltage Startup Hysteresis VVIN_HYS - 0.37 - vV
\F;ﬁll’ver Supply IC Operating Current (without Driver | 26 3.9 mA
Current when FS = 300KHz) PWMI =0 | 9 : '
VIN Sleep Mode Current Isp 20 pA
V(FBH-FBL) Threshold (VSET = 2V) VREF_CURRENT 145.5 150 154.5 mV
\éf;?nﬂnzBlIE))o/I(T/rgSEqOE O@%ZA\?;‘ log VREF_CURRENT_10% 10 15 20 mV
gm of Current Loop Om 1000 pAN
Saturation Output Current of Gm Om_MAX 80 JIVAN
Minimum Boost ton toNMIN_BST 230 ns
Minimum Buck ton tonmIN_BUCK 230 ns
| ix\rlgssh j(\;VItCh Peak Overcurrent Boost Vs L s 40 50 60 mv
Regulator 'Sr\r?rlecs,sh cﬁ(\;vr[ch Peak Overcurrent Buck Vs L suck 60 50 40 iy
Soft-Start Pullup Current Iss_cHAREG 26 pA
Soft-Star Pulldown Current Iss_pISCHARGE 2 pA
Soft-Start Voltage during Regulation Vss_ReG 2 \%
Soft-Start Done Threshold Vss_DoNE 1.75 V
Soft-Start Latch-Off Threshold Vss_RESET 0.1 0.2 0.3 \%
Enable Rising Threshold VEN_oN 1.65 1.75 1.85 \%
Enable Voltage Hysteresis VEN_HYS 200 mV
Gate Driver Undervoltage (Vsst1-
Vswni and Vesrz - VSWNZQ)] Vesn Vivesmvswo uv 2.4 v
HG1/HG2 MOS Driver Pullup Resistor | Roson_rc_up 3.0 Q
Gate Driver HG].'/HGZ MOS Driver Pulldown Rpson_HG_Low 1.6 Q
Resistor
LG1/LG2 MOS Driver Pullup Resistor Rpson LG up 3.0 Q
I&islllsl_t(;z MOS Driver Pulldown RbSON LG, Low 16 0
PWMI Turn-On Threshold VpPwMI_ON 2.1 \%
PWMI Turn-Off Threshold VpwmMi_OFF 0.8 V
VCC Output Voltage Vvce 4.85 5 5.15 Y,
VCC Output Current Limit lum_vee 100 mA
ANMLandVeC | Diopot Volage fom UNIOVES |y, 7 mv
VCC On-Voltage Vcc on 4.2 4.4 \Y/
VCC Undervoltage Hysteresis Vec_Hys 0.5 \%
VCC_EXT on-Threshold Vce_exT_on 4.2 \%
VCC_EXT Undervoltage Hysteresis Vce_ExT_HYS 0.5 \%
Oscillator SWion Frequency for Rereo = 30k, o ¢, 270 310 | 350 | kHz
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SYNC Frequency Fsyne 200 700 KHz
SYNC Turn on Threshold Vsync_oN 2.1 \Y%
SYNC Turn off Threshold VsyNC_OFF 0.8 \%
Spread Function Turn on Threshold Vsync_oN 2.1 \%
Spread Function Turn off Threshold VsyNC_OFF 0.8 \%
Frequency Deviation Foev -8 +8 %
High Level of CLKOUT Output Voltage | VcikoutH VCC-0.4 VCC \%
Low Level of CLKOUT Output Voltage | VcikoutL 0 0.4
FB Detgct Threshold for Short LED Vs stp 016 Vv
Protection
FB Detgct Threshold for Overvoltage VR 138 146 154 Vv
Protection
Output Overvoltage Hysteresis VEB_oV_HYs 50 mV
Open Load Rising Threshold VFB_OPL_RISE 1.27 1.34 1.41 V
Open Load Hysteresis VFB_OPL_HYS 50 mV
Open Load Reference Threshold on VEBHL Low 20 mv
VesH - VFBL
Input over Voltage Rising Threshold VIN_oV_TH 1.8 2 2.2 \%

Protection Input over Voltage Threshold

Hysteresis VIN_ov_HYs 20 40 60 mV
:Inl\ﬁ)g)t Current Sense Threshold V(IIN1- VINLING) 46 50 54 mv
Input Current Sense Amplifier IIN_gm 2.5 mA/V
Saturation Output Current Input
Current Sense Amplifier IN_GM_mex 80 KA
Input Current Monitor Voltage ViNmoN 0.85 1 1.15 \Y
EF1/EF2 Output Impedance (1mA) Rer 2.7 kQ
Overtemperature Tsp 150 160 °C
Overtemperature Protection Hysteresis | Tsp_nys 15 °C

Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

Note 2: 8;a is measured in the natural convection at Ta = 25°C on a 20z two-layer Silergy evaluation board. Case
temperature 8ic is measured at pin 4.

Note 3: The device is not guaranteed to function outside its operating conditions.

Note 4: Unless otherwise stated, limits are 100% production tested under pulsed load conditions such that Ta = Ty = -40°C
—125°C. Limits over the operating temperature range (see recommended operating conditions) and relevant voltage range(s)
are guaranteed by design, test, or statistical correlation.
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Typical Performance Characteristics
Vin=16V, VLep=20V, lLep=1A, Buck-Boost mode

Steady State Steady State
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Efficiency Performance
Constant current VLED=20V, ILED=0.95A

VIN vs. Efficiency

96.00%

95.00%

94.00%

93.00%

92.00%

91.00%

90.00%

89.00%

88.00%

87.00%

86.00%

VIN(V) 7.0 9.0 12.0 13.5 18.0 24.0 36.0

V|N(V) ||N(A) VLED(V) ||_ED(A) Efficiency
7.0 3.013 19.81 0.949 89.14%
9.0 2.272 19.8 0.95 92.09%
12.0 1.66 19.57 0.946 92.71%
13.5 1.46 19.56 0.947 94.12%
18.0 1.09 19.56 0.947 94.62%
24.0 0.817 19.62 0.948 94.82%
36.0 0.562 19.65 0.948 91.97%
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Functional Description

The SA33760 Buck-Boost controller can automatically
operate in Buck, Boost, and Buck-Boost modes based on
the input and output voltages.

VIN Startup/Shutdown

Startup: When Vvin exceeds Vvin_on, the SA33760 will
charge VCC. When VCC exceeds Vcc on and Vcc ext
exceeds Vcc ext _on, both low side MOSFETs are turned
ON for approximately 100us to charge Cest. After this
charge time, the device will operate normally.

Shutdown: When Vvin falls below Vvin on - Vvin Hys, the
device will enter shut down state and stop switching both
the high side and low side MOSFETSs.

The VCC is regulated to the Vvcctarget value. When lvec =
10mA, the dropout voltage from VIN to VCC is Vor.

When the device exits shut down mode, the internal current
source lIss cHarce Will begin charging the capacitor Css
connected between the SS pin and GND. Additionally, the
rate at which the LED current increases can be adjusted by
Css.

I
Vuin_on IVvin on-VVin vs

Vi 7/ ‘ ~

—=#== Vyccon

Vvee_ext_on

I
|
T
I
i
Vecand Vee ext !
|

|
WWWWWWWWW
[
|
|

‘

Figure 3. VIN Startup and Shutdown
EN ON/EN OFF

EN ON condition: When Ven > Ven_on, VCC starts ramping.
LG1 and LG2 remain on for approximately 100us to charge
Cssx after VCC > Vcc_on. Once Veest > V(vesTxvswx)_uv, all
MOSFETSs will operate normally.

LG1LG2

HG1 HG2

VIN
RENH
EN
RENL §
] AGND
PGND
1
Renc 7
Ven=VINx —M
enL + RENH

EN OFF condition: When Ven < Ven_ on - VEN_Hys, VIN stops
supplying VCC and all MOSFETSs are turned off.

—p100US
VIN

vcc

EN

LG1/LG2

Figure 4. EN ON/OFF
PWM ON/PWM OFF

LG1 and LG2 are both turned ON before PWM to charge
Cestx. When PWM is ON, the SA33760 operates normally.
When PWM is OFF, the SA33760 will not detect open LED
or short LED conditions, and Css will not be charged during
soft-start.

VIN

EN

PWM

[

Figure 5. PWM ON/OFF
Switching Frequency

LG1/LG2

The switching frequency fsw is set using the FREQ pin. The
resistor value can be determined using the curve in Figure
6 or the following equation:

In(9735)—In(fsw)
RFREQ = e 0.95

R_FREQ vs. FSW

FSW(KHz)
1200

1000

800

600

400

200

0

0 50 100 150 200 RFREQ(kQ)

Figure 6. Rrreg VS. fsw

When the detected Rrreq is abnormal, indicating that the
FREQ pin is either open or shorted, the default fsw of
300KHz is used.

DS_SA33760 Rev.1.0
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Spread Spectrum

The SA33760 features Spread Spectrum operation to
improve EMC performance. It varies the switching
frequency by +8% of fsw over a triangle sequence of 128
switching cycles when pull SPREAD pin high, as shown in
Figure 7.

SPREAD

# Switching Cycle

1 128

Figure 7. Spread Function
Loop Control

The SA33760 operates in constant frequency current mode,
sensing the average LED current from FBH and FBL, and
regulating l.ep through the COMP voltage. The COMP
voltage controls the on-time (ton) of LG1 and LG2.

The suggested typical value for Ccomp is 22nF, Rcomp is
510Q for constant current application.

RS xgm
Ccomp =
f GBW x 21T xK xRSW
RLEDx COUT
Rcomp=——————
Ccomp

(K is current sense coefficient, the value is 10, GBW is
suggested about 10KHz; COUT=CO1+CO2, RLED is the
equivalent LED internal resistor)

RS _
SET Dimming
Curve
01

Ci

Rcomp

Ccomp

Control
—»LG2

Figure 8. Loop Control

Operating Modes

The SA33760 has three operating modes: Buck, Boost, and
Buck-Boost. The device automatically switches to the
appropriate mode by detecting the input and output
voltages:

) When VIN is much less than VOUT, the device
operates in Boost mode, as shown in Figure 9.
o When VIN is much greater than VOUT, the device

operates in Buck mode, as shown in Figure 10.

° When VIN is close to VOUT, the device operates in
Buck-Boost mode, as shown in Figure 11.

VIN vouT

CVIN

Boost charge

Boost discharge

A RSWCS N

Figure 9. VIN << VOUT: Boost Mode

VIN VOUT
CcvouT

R ]

Q
Q:
N RSWCS N

Figure 10. VIN >> VOUT: Buck Mode

vout

CVIN

1
2

BUCK charge

BUCK discharge

\V RSWCS

Boost charge
Boost discharge
BUCK discharge

BUCK charge

Q2 Q3

N RSWCS N

Figure 11. VIN = VOUT: Buck-Boost Mode

Analog Dimming
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The SA33760 features an analog dimming function that
allows the internal ILeo reference to be adjusted by changing
Vser, as shown in Figure 12 and Figure 13.

VSET -200mV
RFBx8

ILED =

LED(A) Dimming curve

1.2

1

0.8

0.6

0.4

0.2

0

0 0.5 1 15 2 VSET(V)

Full load LED current is 1.02A

Figure 12. Dimming Curve

BUCK valley
current control

Boost peak >
current control

REF
+
oM VvC

SET >

Figure 13. Analog Dimming
Direct Dimming

The SA33760 also supports direct PWM dimming. Connect
the PWM dimming signal to the PWMI pin to control
dimming as follows:

. When PWM =1, the VC regular output LED current
and all power MOSFETSs operate normally
. When PWM =0, COMP is held, both LG1 and LG2

are ON to charge Csstx While HG1 and HG2 are OFF
The supported PWM frequency range is 100Hz to 1kHz.

"
"
™~

VvC |

pmpmpmpmyp Epuppu

PWMI

ILED {:

|
1
1
1
. [l
i

Figure 14. Direct Dimming
SYNC Function:

The SA33760 possesses the synchronization function,
which inputs a clock to the SYNC pin to force the switching
frequency to vary the 50% to 150% ratio of the frequency
set by FREQ. SYNC function is not suggested when the
SPREAD function is enable. SYNC floating or connect to
AGND if SYNC function is not used.

F_SYNC

el | [T

iE_SYNC!

|
LG1 | !

CLKOUT Function

CLKOUT has a 180°phase shift with the current device,
applied for dual device situation to decrease the EMC
noise.CLKOUT floating or connect to AGND if CLKOUT
function is not used.

IIN Monitor

The INMON pin is applied to detect the input average
current. Connect a 100nF MLCC from INMON to GND. The
result is showed in INMON with the relational expression:

Vinmon = 20 (Vg = Ving)

The maximum voltage of IN1-1IN2 is 50mV, and V_IINMON
is 1.0V.

IOUT Monitor

The IOUTMON pin is applied to detect the ILED average
current. Connect a 100nF MLCC from IOUTMON to GND.
The result is showed in IOUTMON with the relational
expression:

\/|OUTMON = 200mv +8>< (VFBH _VFBL)

Fault Protection

Short LED Protection

The SA33760 detects the LED voltage from the FB pin after
VSS exceeds Vss pone. When VFB is less than Ves_sie for
8 cycles, the device will stop switching and pull SS low with
Iss_piscHarce Until VSS falls below Vss reser. The fault signal
EF1 will be pulled low when short LED protection (SLP) is
activated, as shown in Figure 15.
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VFB

vss D

\/

LG1/2

A

\/

Figure 15. Short LED Protection

Output Overvoltage Protection

To prevent output overvoltage, when VFB exceeds Vrs_ovr,
the SA33760 will pull HG1 and HG2 low and turn LG1 and
LG2 ON to charge the Cest until
VFB < VB ovp - VFs_ovp Hys. The EF2 signal is pulled low

during overvoltage protection (OVP), as shown in Figure 16.

\/

\J

\J

A ! ss

vC

Figure 16. Output Overvoltage Protection

Open LED Protection

The SA33760 detects an LED open circuit by monitoring
VFB and the difference between Vrsn and VesL. When VFB
exceeds Vre_oLp and Vs - vreL < VrsHL_Low, the device will
disable HG1 and HG2, discharge Css, and pull EF2 low, as
shown in Figure 17.

Figure 18. Input over voltage Protection

Layout Design

VF8

A

VFB,OPLRISE
VFB,OPL FALL

VFBH-VFBL

A

VRBHLLOWE — = ———————— L 7777777 dpo—o-oo R R
—

\J

Figure 17. Open LED Protection
Input over voltage protection
The SA33760 detects input voltage from INOV to avoid the
input over voltage, the IC detects Vinov from INOV pin,
when Vinov>Vin_ov TH, the IC will stop the high-side MOS
and pull high the low-side MOS, EF2 is pulled low until
Vinov<VIN_ov_TH-VIN_ov_Tvs.

Vinov
v

Vinor<Vi o 1V ov s

EF2

\Yeo

VCSS/COMP
LG1/LG2

Imm
i

HG1/HG2

Input over current limit

SA33760 detects input current from IIN1 and IIN2, when
Vine-Vinz>Vainz-inzy, COMP will be discharged to limit the
input current to Vainzinz).lin_umit is the input current limit.

IIN e = V(IINl—IIN2)
- RIN
Thermal Shutdown Protection
To prevent the device junction temperature T, from
becoming excessively high and damage the device, the

SA33760 enters shut down when Tj; exceeds the
temperature threshold Tsp, when T, falls below Tsp-Tsp_nys,
the device will restart.

DS_SA33760 Rev.1.0
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65. 79mm
UDUT GND _BND UIN
. ‘ SIIERGY
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SA33760

48. 39mm

SET PWMI CLKO .

Top Layer

M3 Layer Bottom Layer
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Design Example 1 (Buck-Boost LED Application)
Vin=13.5V, Viep = 36V, lLep = 1.0A

rrrrrr
SBH3216S600USP AMP0503H4R7MT

VBAT

T1 T

|
Ro i
|

5.1 AMPlZOGHlSOMT 5 b 2 ok

R3

vee
VIN VCC_EXT ] 1N4148
L3 L v
50V/4.7uF Cinl L 1N4148
cf 50V/1uF BST2 Rre1 0.3Q
Cra 100nF Res2 0.30
s0vI4. 7uF SOVTATE SOVIATUE Ra
R1 = VWV
150K 1IN2 Rc16.8Q | o ! _—
ot o KON =T 2 e Py
141 | ane | 10F WF | e F
|
R2 |
51K SWN1 Iy /W\ 1

¥

2K

Cc
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TGBLN6603-5DL8 22 i 22 fa 22 F

SA33760QCQ

A s
Hﬂ f—ss N
1 A L
R B 3
T o e .
Analog dimming ;!\z/c‘\{x»ssr Ve RN
e GT
BOM List
Reference Designator Description Part Number Manufacturer
Cini, Cinz, Cing, Cins 4.7uF/50V MLCC TDK
Cin1 1uF/50V MLCC TDK
Cvcc, Ce1, Cg2, Crer 1uF/16V MLCC TDK
Rf 100Q/0805
Cf,C04,CM1,CM2 100nF/0805 MLCC TDK
R1 150kQ/0805
R2 51kQ/0805
R3,RraL 2kQ/0805
RIN 5mQ/1210
Ccowmp,Css 22nF/0603 MLCC TDK
Rcomp 510Q/0805
R 39kQ/0805
Rpwmi, Rset, Rer1, Rer2 20k0Q/0805
Rc1,Re2,Re3,Rc4 6.8Q/0805
Ra,Rs,Rc,Rp 5.10Q/0805
Ca,Cs,Cc,Cp 1nF/0805 MLCC TDK
Rswl 10mQ/1210
Rsw?2 20mQ/1210
D1,D2 1N4148
L 15uH/AMP1206H150MT
MOS1/MOS2 TGBLN6603-5DL8
ResH 62kQ/0805
Rrs1,RrB2 0.3Q/1206
Co1,C02,Cos,Co4 2.2uF/0805 MLCC TDK
L1 4.7uF/AMPO603H4R7MT
B-core SBH3216S600USP
IC SA33760 Silergy
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Table 1. Example 1 Efficiency

V|N(V) ||N(A) VLED(V) ||_ED(A) Efficiency

7 3.013 19.81 0.949 89.14%

8.99 2.272 19.8 0.95 92.09%

12.03 1.66 19.57 0.946 92.71%

13.48 1.46 19.56 0.947 94.12%

17.96 1.09 19.56 0.947 94.62%

24.01 0.817 19.62 0.948 94.82%

36.04 0.562 19.65 0.948 91.97%

50 0.414 19.68 0.948 90.13%

7 6.3 37.7 0.94 80.36%

9.07 4.4 37.69 0.941 88.87%

12 3.24 37.57 0.942 91.03%

135 2.863 37.63 0.944 91.91%

17.98 2.13 37.54 0.946 92.73%

24.01 1.576 37.57 0.947 94.02%

36.01 1.041 37.54 0.948 94.94%

50.1 0.756 37.59 0.948 94.09%

DS_SA33760 Rev.1.0
© 2025 Silergy Corp.

Silergy Corp. Confidential- Prepared for Customer Use Only

16
All Rights Reserved.



S

s SA33760
QFN7x7-48 Package Outline Drawing
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(Reference only)

Notes: All dimension in millimeter and exclude mold flash & metal burr.
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Taping Orientation

Tape and Reel Specification

—3.90/4.10p- 1.50/1.60
—7.20-7.40—
[3p]
< ® o
S
3 7.20=7.40
1.00/1.40+
|71 1.90-12.1 O—-I
Reel dimensions
Reel
Size
Tape Reel
Pocket Trailer * Leader * Qty per reel
Package types width size
pitch(mm) length(mm) | length (mm) (pcs)
(mm) (Inch)
QFN7x7 16 12 13" 400 400 3000
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Revision History

The revision history provided is for informational purpose only and is believed to be accurate, however, not warranted.
Please make sure that you have the latest revision.

Date Revision Change
December 10,2025 | Revision 1.0 Initial Release
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IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published
in this document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any time and
without notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers should obtain the
latest relevant information before placing orders and should verify that such information is current and complete. All semiconductor
products are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated
with customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents
and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the
application or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives
against any damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole responsibility
to warrant and guarantee that any intellectual property rights of a third party are not infringed upon when integrating Silergy products into
any application. Silergy assumes no responsibility for any said applications or for any use of any circuitry other than circuitry entirely
embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable.
However, Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such information
and shall have no liability for the consequences of use of such information. In no event shall Silergy be liable for any indirect, incidental,
punitive, special or consequential damages, including but not limited to lost profits, lost savings, business interruption, costs related to
the removal or replacement of any products or rework charges, whether or not such damages are based on tort or negligence, warranty,
breach of contract or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever, Silergy’
aggregate and cumulative liability towards customer for the products described herein shall be limited in accordance with the Standard
Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding any
applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or warranted
to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure or malfunction of
an Silergy product can reasonably be expected to result in personal injury, death or severe property or environmental damage. Silergy
assumes no liability for inclusion and/or use of Silergy products in such equipment or applications and therefore such inclusion and/or
use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of
commercial sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual agreement
specifically agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms and
conditions of the respective agreement shall apply. Silergy hereby expressly objects to and denies the application of any customer’s
general terms and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open
for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual
property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent right,
copyright, mask work right, or other intellectual property right. Information published by Silergy regarding third-party products or services
does not constitute a license to use such products or services or a warranty or endorsement thereof. Use of such information may require
a license from a third party under the patents or other intellectual property of the third party, or a license from Silergy under the patents
or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
©2025 Silergy Corp. All Rights Reserved.
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