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SD118

Multi-Mode Charge Pump for Piezoelectric Detector Driver

FEATURES

® Power supply voltage range: 2.15V to 5.5V
® 2.5V power supply can drive 30Ver (Vo1-Vo02)
voltage output

Integrated boost converter capable of generating up
to 15V

Input signal range: 20Hz to 10kHz

No voltage crossover output in standby mode
Low current consumption

Automatic standby and wake-up control
Available in QFN16 packages

Short-circuit protection current less than ImA

® Over-temperature and under-voltage protection

APPLICATIONS

® Healthcare systems

® Smart home devices

PACKAGES (QFN16 AND QFN12)

Pin 1

V5V EN1 cp2 VOUT

® Smart wearable watches
® Handheld GPS devices
® PDAs

® Sccurity devices

® Alarms

® Bluetooth anti-loss devices

DESCRIPTION

The SD118 is a switching driver with a multi-mode
charge pump designed for piezoelectric transducers. It
can drive up to 30V~PP~ output from a 2.5V power
supply. To adjust the volume of the piezoelectric
sounder, the charge pump can operate in 1x, 2x, or 3x
modes. The SD118 is suitable for battery-powered
applications due to its standby functionality.

The SD118 includes built-in automatic standby and
wake-up functions, ensuring longer battery life. It also
features protection,

over-temperature output

short-circuit protection, and under-voltage protection.
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ORDING INFORMATION

PGND DIN CN1 GND

QFN3#*3 16

Model Package Type Package Quantity | Operating Temperature (° C) Marking
~ SD118
SD118 QFN16 5000 40 85 XX
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PIN DIAGRAM

Pin 1
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EN2}|

V5V__EN1_CP2 VOUT
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PGND DIN CN1 GND

QFN3*3 16
PIN FUNCTIONS (QFN16)
(1)G = Ground, I = Input, O = Output, P = Power
Pin No.
Pin Name Pin Type Pin Description
QFN3*3 16 | QFN3*3 12
1 / CPO 6] Positive terminal of charge pump capacitor 0
2 12 VIN P Power supply
3 / CNO o Negative terminal of charge pump capacitor 0
4 2 EN2 I Charge pump mode selection 2
5 / PGND G Power ground
6 3 DIN 1 Signal input
7 4 CN1 o Negative terminal of charge pump capacitor 1
8 5 GND G Ground
9 6 vVO2 o High-voltage drive terminal 2
10 7 VOl o High-voltage drive terminal 1
11 8 CN2 o Negative terminal of charge pump capacitor 2
12 9 CP1 o Positive terminal of charge pump capacitor 1
13 10 VOUT o Charge pump output
14 11 CP2 ¢} Positive terminal of charge pump capacitor 2
15 1 EN1 I Charge pump mode selection 1
16 / V5v o 5V primary charge pump output
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Absolute Maximum Ratings (Note 1’

(@ Ta=+25°C, unless otherwise specified)

Symbol Parameter Rating Unit
VIN Power supply voltage -0.3t0 6.0 \"
VOUT Output voltage -0.3t0 16.5 A"
VENI1 EN1 voltage -0.3to Vin +0.3 A"
TA Operating temperature in free air -40 to +85 °C
T) Junction temperature -40 to +150 °C
TSTG Storage temperature range -65 to +150 °C
ESD Rating Human Body Model (HBM) +3 kV

Note: 1. Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under "Recommended

Operating Conditions" is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

(@ Ta =+25°C, unless otherwise specified)

Symbol Parameter Condition Min Max Unit
VIN Supply Voltage 1x Mode, 2x Mode,3x Mode 2.15 5.5 v
Thermal Characteristics
Parameter Symbol Package Max Unit
Thermal resistance (junction-to-ambient) 01 QFN16 35 °C/W
Thermal resistance (junction-to-case) Oic QFN16 14 °C/W
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Electrical Characteristics

(@Ta=+25°C, Vin= 3.0V, V5V=4.55V,Cpiezo= 22nF, fomn= 3 kHz, unless otherwise specitied)

Parameter Syr:lbo Conditions Min Typ Max Unit
VOUTI1 1x Mode 4.7 5 (#D) 53 A%
Output Voltage VOUT2 2x Mode 9.3 10 (#1D 10.6 \%
VOUTS3 3x Mode (Note 2) 13.9 15 (#D) 15.9 A%
IDD11 1x Mode, Cpiezo= No Load — 0.6 — mA
Operating Current 1 IDD12 2x Mode, Cpiezo = No Load — 0.7 — mA
IDD13 3x Mode, Cpiezo = No Load — 1.3 — mA
IDD21 1x Mode, Single-ended application — 1.2 — mA
Operating Current 2 IDD22 2x Mode, Single-ended application — 33 — mA
IDD23 3x Mode, Single-ended application — 7.0 — mA
IDD31 1x Mode, Differential application — 3 — mA
Operating Current 3 IDD32 2x Mode, Differential application — 11 — mA
IDD33 3x Mode, Differential application — 32 — mA
Shutdown Current ISD DIN =0V 0 — 0.1 pA
V5V Output Current Ivsv — 100 120 140 mA
Input Frequency fin Rectangular pulse 20Hz 3 10 kHz
Oscillating Frequency fosc — 300 — 1200 kHz
fon1 1x Mode, Fr\c/)érlleI)SItI;Ia(siiflg?it?igh to 90% L 23 L ms
VOUT Start Delay Time ton2 2x Mode, Fr\(])(r)rllel)s{[I;Iazi;,grslfi t:ligh t0 90% — 23 — ms
fons 3 x Mode From DIN signal High to 90% V o 23 o ms
our steady state
Shutdown Delay Time toFF DIN=H->L — 50 — ms
Output Short-Circuit Current ISC — — 1 — mA
Control Terminal Voltage H VIH EN1, EN2, DIN pins — 1.1 — \Y
Control Terminal Voltage L VIL EN1, EN2,DIN pins — 0.9 — \%
Control Terminal Current 1 1IH1 DIN =3V — 1.5 — LA
Control Terminal Current 2 1IH2 Ven1 =3V, DIN =3V — 1.5 — LA
Control Terminal Current 3 IIH3 Veni =3V, DIN =0V 0 — 1 pA
UVLO 2.0 v

#1: When 1.9V < Vin < 2.5V, the output voltage in 1x mode is 2 x Vin, with other modes scaling accordingly.
Additionally, an FT-trimmed version with a center value of 5V is available.
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Charge Pump Mode Settings

DIN EN1 EN2 MODE
0 — — Shutdown Mode
1 0 1 1x Mode
1 1 0 2x Mode
1 1 1 3x Mode
Timing Diagram1:
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note: Due to the time required for V5V voltage doubling and the limited charge storage capacity of the
2.2uF capacitor, the output delay of VO1 and VO2 must be at least 2.3ms.
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Application Circuitl: QFN3*3 16

Cv5v=2-2“F C1=0.1uF C2=0.1uF
i
HI]\VSV CP1 CN1 CP2 CN2

VIN | ) ; % ; %
G ?7 Fi l Coyr =1uF
IN=4.7uF T _ Charge Pump VOUT ~ouT™

= Oscillator H DC-DC H (1x / 2% / 3x) ——( =+ ot

CPO | i 16V
C3=1uF = I I

T

CNO

EN1 Control

l Logic
ENZ2 % % $
Short Circuit
_?_/ < DET Protection
DI L Level Shift hdc) )
% - Piezo Sounder
GND =
Y Y VO2 e

Note:

1. Capacitor parameters should follow the recommended values in the application diagram, and PCB.

2.The button cell exhibits a relatively high internal resistance. When its voltage drops below 2.6V, significant
capacity degradation occurs along with further increased internal impedance. For optimal performance in
integrated circuit applications, it is recommended to maintain the battery's open-circuit voltage above 2.6V
prior to operation. Furthermore, during transient load conditions, the instantaneous terminal voltage should not

droop below 2.15V under full load current to ensure proper circuit functionality and aveid brownout conditions
in power-sensitive IC components.
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Timing Diagram?2:

1 Cycle with no alarm period \ Loop when alarming |
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Smoke sensor Application Timing Diagram

Application Circuit2:

QFN3*3 16
Power the smoke sensor
R=150R é C3=100uF
G5y =2.20F < C1=01uF C2=0.1uF
HF——-0o
H Lvsv CP1 CN1 CP2 CN2
VIN i
Cin= l ' By S1UF
N=4 7UF; e | Charge Pump VOUT “ouT
RElaRr (1x /2x / 3x) - L D71
CPO | I Litev
Ca=1uF == s
T
CNO
ENT Control
Logic
EN2

f

< DET

Short Circuit

Protection
DIN ' 1 vot M =
Level Shift —5
Piezo Sounder
GND

= fm
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Smoke sensor Application

Packaging Information

QFN3*3 16 TH:0.55MM

[ U - A o= AI SYMRBOL
i I NOM
1 10O
A 0.50 | 0.55 | 0.60
E ) Al 0.00| — | 0.05
| A2 0.203 TYP
1 ‘ b 20 | 0.25 | 0.30
A2 - — D 2.95 | 3.00 | 3.05
Top View Side View D1 | 1.556 | .65 | 1.75
E 2.95 | 3.00 | 3.05
El 1.55 | 1.65 | 1.75
-L~ E2 0. 625 REF
. oy e 0.50 BSC
=1 I ; b K 0.275 REF
- L
El ! n.asl 0.40\0.45
;:‘ ~—D1 -
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Bottom View
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QFN3*3_16 TH:0.75MM

LT e File #x |l aa e BA
A 0. 70 0.75 0. 80 D1 1. 60 1. 70 1. 80
Al 0. 00 — 0.05 El 1. 60 1. 70 1. 80
A3 0. 203REF e 0. 50TYP
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E 2.90 3,00 3. 10
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Revision history

Table 1.Document revision history

Date Revision Changes

11-Dec-2024 1.0 Initial release.

11-Dec-2024 1.1 Update the Characterization

14-Mar-2025 1.2 Update the application block

8-Sep-2025 1.5 Update the application block
20-Nov-2025 1.6 Delete the QFN3*3 12 package

5-Jan-2026 1.7 Change the package thickness
28-Apr-2026 1.8 Add the Smoke sensor Application
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Responsibility and Copyright Declaration

Shenzhen SMH Technology Co., Ltd. has the right to make corrections, modifications, enhancements, improvements or
other changes to the products and services provided. Customers should obtain the latest relevant information and verify
whether this information is complete and up-to-date before placing an order. All products are sold in accordance with
the sales terms and conditions provided during order confirmation.

Shenzhen SMH Technology Co., Ltd. assumes no obligation for application assistance or customer product design.
Customers are solely responsible for their use of Shenzhen SMH's products and applications. To minimize risks
associated with customer products and applications, customers should provide sufficient design and operational safety
verification.

The customer acknowledges and agrees that although any application related information or support may still be
provided by SMH, they will be solely responsible for meeting all legal, regulatory, and safety requirements related to
their products and the use of SMH products in their applications. The customer declares and agrees that they possess all
necessary professional skills and knowledge to develop and implement safety measures, foresee the dangerous
consequences of faults, monitor faults and their consequences, reduce the probability of faults that may cause personal
injury, and take appropriate remedial measures. The customer will fully compensate for any losses caused to Shenzhen
SMH and its agents due to the use of any Shenzhen SMH products in such critical applications.

For the product manuals or data sheets of Shenzhen SMH, copying is only allowed without any tampering with the
content and with relevant authorization, conditions, restrictions, and statements. Shenzhen SMH assumes no
responsibility or obligation for such tampered documents. Copying third-party information may require additional
restrictions.

Shenzhen SMH will update the content of this document from time to time. The actual parameters of the product may
vary due to different models or other matters. This document does not serve as any express or implied warranty or
authorization

When reselling Shenzhen SMH products, if there is a discrepancy or false content between the description of the product
parameters and the parameters indicated by Shenzhen SMH, all express or implied authorizations related to Shenzhen
SMH products will be lost, and this is an improper and fraudulent business behavior. Shenzhen SMH assumes no
responsibility or obligation for any such false statements.
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