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SQ82535x

Low-Drift, Low-Noise, High Accuracy Series Voltage Reference

General Description

The SQ82535 is a family of low drift, low noise, and high
accuracy series voltage reference. It provides fixed output
voltage options, including 1.25V, 2.048V, 2.5V, 3.0V, 3.3V,
4.096V, 4.5V, 5V.

Benefiting from well-designed circuit and optimized
package, the SQ82535 features low temperature drift (1.5
ppm/°C typical), £0.025% initial accuracy. It offers low 1/f
noise of 1.4 uyVp-p /V.

The SQ82535 is available in an SOP8 package. The
SOP8 package offers temperature monitoring pin and
noise reduction (NR) pin.

The SQ82535 can operate within a temperature range
from -40°C to +125°C.

Features

Fixed Output Voltage of 1.25V, 2.048V, 2.5V, 3.0V,
3.3V, 4.096V, 4.5V,5V

Initial accuracy: +0.025% (maximum)

Temperature coefficient:

1.5 ppm/°C from -40°C to 125°C

Operating temperature range: -40°C to +125°C
Output current: £10 mA

Low quiescent current: 720 pA (typical)(2.5V)

Wide input voltage range: 16 V

Output 1/f noise (0.1 Hz to 10 Hz): 1.4 uVp-p/V

Applications

Solar Inverter

Medical Instruments

Lab and Field Instruments
Analog I/O Modules

Data Acquisition Systems

Typical Application
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Figure 1. Typical Application
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Ordering Information
Ordering Package Top Output
Part Number Type Mark Voltage
SQ82535AFAP* SOP8 LPNxyz 1.25v
SQ82535BFAP* SOP8 LPPxyz 2.048Vv
SQ82535CFAP SOP8 LPQxyz 2.5V
SQ82535DFAP* SOP8 LPRxyz 3V
SQ82535EFAP* SOP8 LPTxyz 3.3V
SQ82535FFAP* SOP8 LPWxyz 4.096V
SQ82535GFAP* SOP8 LPYxyz 4.5V
SQ82535HFAP * SOP8 LQAXxyz 5V

X = year code, y = week code, z = lot number code
*Future product. Specifications are subject to change.

Pin Description_SOPS8

Pinout (Top view)

DNC ] ? 81 NC
VINC] 2 71 NC
TEMP[] 3 6| VOUT
GNDL[]4 5[ TRIM/NR
(SOPS)

Pin No. Pin Name Pin Description
1 DNC Do not connect.
2 VIN Voltage input pin.
3 TEMP Temperature monitoring pin.
4 GND Ground pin.
5 TRIM/NR Output voltage trim and noise reduction pin.
6 VOUT Voltage output pin.
7 NC No internal connection.
8 NC No internal connection.
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Block Diagram

NR/TRIM
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VIN . » Bandgap 22K VOUT
60k
GND TEMP
Figure 2. Block Diagram of SOP8 Package
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Absolute Maximum Ratings
Parameter (Note 1) Min Max Unit
VIN -0.3 17.6 \Y
OUTPUT -0.3 6 V
TRIM/NR -0.3 2.5 \%
TEMP -0.3 2.5 \%
Output Short Current \ 45 mA
Junction Temperature, Operating -40 150 oC
Storage Temperature -65 150
ESD: HBM (Human Body Model): + 2000 Vv
ESD: CDM (Charged Device Model) + 1500

Thermal Information
Parameter (Note 2) Value Unit
0 ;» Junction-to-Ambient Thermal Resistance 208
B 5c Junction-to-Case (top) Thermal Resistance 54.33 | oy
0 ;g Junction-to-Board Thermal Resistance 93.53
Wwar_Junction-to-Top Characterization Parameter 35.97

Recommended Operating Conditions
Parameter (Note 3) Min Max Unit
VIN Voutt+Vbo 16 V
Output Current -10 10 mA
Ambient Temperature -40 125 °C
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Electrical Characteristics SQ82535C 2.5V

At VIN = Vout + Vpo, CL = 10 pF, Cin = 0.1 pF, I = 0 mA, minimum and maximum specifications at Ta = —40°C to 125°C;
Typical specifications at Ta = 25°C unless otherwise noted

Parameter Symbol Test Conditions Min Typ Max Unit
Output Voltage Accuracy Vo Ta=25°C -0.025 0.025 %
Output Voltage Temperature — _An° o °
Coefficient AVo/AT |Ta=-40°C to 125°C 15 3 ppm/°C
Line Regulation AVo/AViN | VIN = VouT + Vpo to 16 V -55 0.4 5.5 ppm/V
. Sourcing, I. =0to 10mA, Vin = Vout + Vbo -10 2 10 ppm/mA
Load Regulation AVo/AlL ———
Sinking, I. = 0to 10mA, Vin = Vout + Vbo -20 1 20 ppm/mA
Short Circuit Current Isc Vout =0V at Ta = 25°C 30 40 mA
Low Frequency Noise(Note 5) empp |0.1Hz=<f<10Hz 14 UVp-p/V
. . 10Hz < f< 10kHz, 2.5V, NR pin 0.1 pF capacitor 7.6
Wide Band Noise(Note 5) en - 5 UVrims
10Hz < f < 10kHz, 2.5V, NR pin floating 18.5
Output Voltage Noise _
Density(Note 5) en f= 1kHz 0.06 ppm/VHz
Long-Term Stability(Note 5) AVr |0 to 1000h at room temperature 37 ppm
Ta= 25°C to -40°C to 125°C to 25°C, Cyclel,
SOPS 70
Thermal Hysteresis(Note 5) VHys Ta= 25°C to -40°C to 125°C to 25°C, Cyclez, ppm
27
SOP8
0.1% of output voltage settling, CL = 10 uF 1.6
Turn-On Time(Note 5) ton  [0.1% of output voltage settling, ms
. ? 32
NR pin 0.1 uF capacitor
Stable Output Capacitor Range CL Ta=-40°C to 125°C 0.1 10 22 uF
Input Voltage Vin 3 16 \%
Output Current Capacity I Vin = Vour + Vbo -10 10 mA
) Active mode 720 1150
Quiescent Current lo HA
Shutdown mode 25 5
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Electrical Characteristics SQ82535D 3.0V (Preliminary)

At VIN = Vout + Vpo, CL = 10 pF, Cin = 0.1 pF, I = 0 mA, minimum and maximum specifications at Ta = —40°C to 125°C;
Typical specifications at Ta = 25°C unless otherwise noted

Parameter Symbol Test Conditions Min Typ Max Unit
Output Voltage Accuracy Vo Ta=25°C -0.025 0.025 %
Output Voltage Temperature — Ano o o
Coefficient AVo/AT |Ta=-40°C to 125°C 15 3 ppm/°C
Line Regulation AVo/AViN | VIN = VouT + Vpo to 16 V 0.4 ppm/V
. Sourcing, I. =0to 10mA, Vin = Vout + Vbo 2 ppm/mA
Load Regulation AVo/AlL ———
Sinking, I. = 0to 10mA, Vin = Vout + Vbo 1 ppm/mA
Short Circuit Current Isc Vout =0V at Ta = 25°C 30 40 mA
Low Frequency Noise(Note 5) empp |0.1Hz=<f<10Hz 1.2 UVp-p/V
. . 10Hz < f< 10kHz, 2.5V, NR pin 0.1 pF capacitor 9.0
Wide Band Noise(Note 5) en - 5 UVrims
10Hz < f £ 10kHz, 2.5V, NR pin floating 25
Output Voltage Noise _
Density(Note 5) en f= 1kHz 0.05 ppm/VHz
Long-Term Stability(Note 5) AVr |0 to 1000h at room temperature 37 ppm
Ta= 25°C to -40°C to 125°C to 25°C, Cyclel,
soP8 70
Thermal Hysteresis(Note 5) VHys Ta= 25°C to -40°C to 125°C to 25°C, Cyclez, ppm
27
SOP8
0.1% of output voltage settling, CL = 10 uF 1.6
Turn-On Time(Note 5) ton  [0.1% of output voltage settling, ms
. ? 32
NR pin 0.1 uF capacitor
Stable Output Capacitor Range CL Ta=-40°C to 125°C 0.1 10 22 uF
Input Voltage Vin 3 16 \%
Output Current Capacity I Vin = Vour + Vbo -10 10 mA
IL=0mA 20
Dropout Voltage Vbo mV
IL=10 mA 200
) Active mode 740
Quiescent Current lo HA
Shutdown mode 25

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: 8,4 is measured with natural convection at Ta = 25°C on a low effective single-layer thermal conductivity test board
of JESD51-3.

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 = T; = 25°C.
Limits over the operating temperature range (see recommended operating conditions) and relevant voltage range(s) are
guaranteed by design, test, or statistical correlation.

Note 5: Guaranteed by design or statistical correlation and not production tested.

DS _SQ82535x Rev.1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 6
© 2026 Silergy Corp. All Rights Reserved.



S
S/IERGY
Definition

SQ82535x

Temperature Drift

The temperature drift is the drift of output voltage over the temperature, which is measured by socket and calculated by box
method. It quantifies the sensitivity of the parameter to temperature changes. The drift can be calculated using formula
below:

V, -V,
Drift = REFMAX REFMIN 406
Vrerzsec X (Tvax — Tmin)

Thermal Hysteresis

Thermal Hysteresis is the change of output voltage after temperature cycling from 25°C to -40°C, raise to 125°C and finial
return to 25°C. The thermal hysteresis can be calculated using formula below:

VPRE - VAFTER

Hysteresis = x 10°

VNOMINAL
Long term drift

Long Term Dirift refers to the slow variation of a device’s output or key parameters over time under the room temperature.
This drift is primarily caused by internal factors such as material aging and stress relaxation. The long term drift can be

calculated using formula below:
V, -V
LTD = AFTER PRE % 106
PRE

Line Regulation
Line Regulation refers to the ability of a reference to maintain the output voltage when the input voltage varies. The line
regulation can be calculated using formula below:

\" -V
AFTER PRE % 106

Line Regulation =
Vere X (Vinmax — Vinmin)

Load Regulation

Load Regulation refers to the ability of a reference to maintain the output voltage when the output load current varies. It
guantifies the device's load-driving capability and output impedance characteristics. The load regulation can be calculated
using formula below:

VarTER — VPRE % 10

Load Regulation =
Vere X (Ioadmax — lLoapmin)

Dropout Voltage

Dropout Voltage is the minimum required voltage difference between the input and output to maintain its output voltage.

Initial Accuracy

Initial Accuracy refers to the deviation between a device's output measured by socket and the nominal value. It is typically
specified and measured under the room temperature and a specified supply voltage. The initial accuracy can be calculated
using formula below:

VMeasure - VNomina\l

Initial Accuracy = v X 100%
Nominal
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Typical Performance Characteristics

At Ta = 25°C, Vin = Vout + Vpo, CL = 10 pF, Cin = 0.1 pF, I = 0 mA, unless otherwise noted. For Vour < 2.5V, Vin = 3V.

SQ82535C 2.5V

Temperature Drift Output Voltage Accuracy vs Temperature

® 00— \ \
| laoc 25°C 125°C_|
30 <
\>"0.033
o B & ///'T\‘
IS 5 \ |
\og/ 20 8 0.010 ‘\ 1\\_"///:
E I N~
é— 15 E-0.0lﬂ = /
g S = M
10 -
>
%—0.033
5 o
0 —TT—T—TT L;’ T -0.050!
© 3 4 8 & § o g v v 50 -30 -10 10 30 50 70 90 110 130 150
Temperature Drift (ppm/°C) Temperature (°C)
Power-Supply Rejection Ratio vs Frequency 0.1-Hz to 10-Hz Noise (VOUT)

(VOUT= 2.5V,10uF load)

—
g g
5
IS
12
c 1pv/div
k] S
8 o
g —

o
x
>
a-lOO
3 /

& -120 ~
) /

(]
-140 ! -

. (% —

[

-160
10 100 1000 10000 100000 1000000
Time (1s/div)
Frequency(Hz)

Line Trasient

Noise Performance 10 Hz to 1IMHz (VOUT= 2.5V, 104F load)

300 ﬁ
-— - 500mVidiv '
250 [ J— [ R
_ I — |
E 200 / e .
5
3 150 \
¥ 0.2mV/div A
g 100 \ B At ‘,M*W"M““"“‘-w’“v‘-‘-w‘w W
50
o \_ =
10 100 1000 10000 100000 1000000
Time (200us/ div)
Frequency(Hz)
DS _SQ82535x Rev.1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 8

© 2026 Silergy Corp. All Rights Reserved.



S/LERGY

SQ82535x
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Thermal Hysteresis Distribution (Cycle 1) Thermal Hysteresis Distribution (Cycle 2)
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Load Regulation_Sourcing vs Temperature
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Function Description
The SQ82535 is a family of low drift, low noise, and high accuracy series voltage reference. It provides fixed output voltage
options, including 1.25V, 2.048V, 2.5V, 3.0V, 3.3V, 4.096V, 4.5V, 5V. See Figure 2 for the block diagram of the SQ82535.

SQ82535x

Temperature monitoring pin.

The SQ82535 incorporates a temperature monitoring function. This sensor generates a voltage signal proportional to the
junction temperature, defined by the below formula:

mv
Vegup = 2615 X Temp(°C) + 511.8 mV

For instance, the typical output voltage is approximately 577 mV at 25°C and 838 mV at 125°C.

This voltage signal is available at a dedicated pin TEMP with a high output impedance (typically 60kQ). This design
necessitates that the voltage be read by a high-impedance input circuit to prevent loading effects and ensure measurement
accuracy.

It is important to note that the absolute accuracy of this temperature sensor is limited. Its primary design purpose is for real-
time trend monitoring, rather than for high-precision absolute temperature measurement. Consequently, it is well-suited for
system-level thermal management, dynamic performance throttling, and thermal shutdown protection, but not
recommended for applications requiring highly precise absolute temperature readings.

VIN and VOUT Capacitors

The input capacitor filters high-frequency noise on the supply line, prevents it from affecting the internal circuitry of the
reference, and provides a locally stable voltage. Itis recommended to use a parallel combination of 0.1uF and 1pF or 10uF
capacitors to filter high and low-frequency noise respectively. Select capacitors with a low voltage coefficient and moderate
package size (e.g., 0603 or 0805) to minimize noise from the piezoelectric effect due to PCB stress.

A capacitor is required to stabilize the output voltage, reduces noise, and provides instantaneous current during minor load
fluctuations. The stable output capacitor range is from 0.1uF to 22uF. The typical value is 10uF. For precision references,
use capacitors with low dielectric absorption (e.g., COG/NPOQ) to ensure the voltage recovers accurately after power-up or
load changes.

Noise Reduction and Output Voltage Calibration

The SQ82535 incorporates internal noise suppression circuitry and features a multi-function pin (TRIM/NR) for enhanced
performance optimization. This pin serves a dual purpose: noise reduction and output voltage trim.

When used as a noise reduction pin, connecting a low-ESR ceramic capacitor (typically 0.1uF) between this pin and ground
effectively filters high-frequency noise.

When used as a trim pin, connecting an external resistor network for fine adjustment of the SQ82535's output voltage. This
function is used to calibrate out system errors or meet specific application requirements. See Figure 3 for recommended
output voltage adjustment circuit. The output voltage can be calculated using below formula:

0.5xX Ry —Rypp 9 R,

05 xR, TMOhm < 12-7mV
Vour_ trim = Vour_BEFORE T 25 X VouT_BEFORE

It should be noticed that this pin is susceptible to any leakage current paths on the PCB. For instance, residual flux, solder
oil, or ionic contamination that creates an insulation resistance as high as 10MQ between the pin pad and an adjacent
ground pour will introduce a voltage divider error, This can cause a DC offset error of about 2mV, critically degrading
performance in precision applications. Thorough post-assembly cleaning of the PCB area around this pin is recommended
to remove any contaminants that could create leakage paths.
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Figure 3 Output Voltage Adjustment Application Circuit
Reflow Soldering Profile

SQ82535 is supplied in a standard surface-mount (SMT) package. Its soldering process is recommended to adhere to the
following reference temperature profile, see Figure 4, which is designed to ensure reliable solder joint formation while
minimizing potential performance degradation due to thermal stress.
The various materials used in the chip's construction have different Coefficients of Thermal Expansion. During the heating
and cooling cycles of reflow soldering, the mismatched expansion and contraction of these materials generate mechanical
and thermal stress within the chip. This stress can induce micro-deformations in internal structures, leading to shifts in
electrical parameters, notably the output voltage.
If the PCB will be exposed to multiple reflow cycles, SQ82535 should be assembled in the final soldering step. This approach
minimizes the number of high-temperature thermal cycles the chip is exposed to, effectively reducing cumulative thermal
stress and preserving its precision performance.
For applications with stringent requirements on long-term drift or thermal hysteresis, a 125°C, 0.5-hour bake can be
performed at the module or system level prior to soldering the chip. This process helps stabilize internal stresses under
controlled conditions, partially relieving packaging-induced mechanical stress, thereby improving long-term stability in actual
use.
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Figure 4 Reflow Soldering Curve
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Application Schematic
VOUT
VOUTj—e— ’
VIN
O HVIN . - -1
—_— C2 —=C3
Ci| SQ82535
NR® T
_l:o—T GND —
BOM List
Designator Description Part Number | Manufacturer
Low-Drift, Low-Noise, High Accuracy Series Voltage .
Ul Reference SQ82535 Silergy
C1 0603, 1uF/25V
Cc2 0805,10uF/25V
C3,.C4 0603, 0.1uF/25V
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PCB Layout Guide
1. Place the low-ESR ceramic capacitors to the VIN and VOUT pins of the SQ82535 as close as possible.

SQ82535x

2. Provide the SQ82535 with a separate, clean power trace from the regulator, avoiding sharing with digital or other analog
circuits.

3. Ensure a solid, continuous ground plane beneath the reference chip to provide a low-impedance return path for currents
and act as a shield.

4. Keep the reference voltage output trace far from clock lines, data lines, switching nodes of power supplies, or any
periodic signal traces.

5. When the TRIM/NR pin is used as a noise reduction pin, the capacitor should be placed as close as possible to the chip
pin

6. Adding an RC filter to the output voltage is an optional way to further reduce noise. High-frequency noise currents are
shunted to ground through the capacitor, resulting in a smoother DC output voltage. Note that the RC filter may introduce
a voltage drop and affect load regulation, making it suitable for noise-sensitive applications with less stringent dynamic
response requirements.
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SOP8 Package outline & PCB layout design
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Notes:All dimension in millimeter and exclude mold flash & metal burr.
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SOP8 Tape and Reel Information

1. SOP8 Tape Dimensions and Pin 1 Orientation

le—3.0/4 ——| /146/155
O, ('D d O O O
_/ 4
f———6.30-6.50——
| |7 e 1 He [P | e
':* [ 3 [ - T
- l ] - T
| g 8 |
. 7.90-8.10 . 2.00-2.30+

Direction of feed ——»

2. Reel Dimensions

Package Tape width Pocket pitch Reel size | Trailer length | Leader length | Qty perreel
types (mm) (mm) (Inch) (mm) (mm) (pcs)
SOP8 12 8 13" 400 400 2500
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Revision History

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

Mar. 8, 2026 Revision 1.0 Initial release
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