MICROCHIP

HV853

High-Voltage Low-Noise Inductorless EL. Lamp Driver

Features

* No External Components required when using an
External Electroluminescent (EL) Clock
Frequency

* EL Frequency can be set by an External Resistor

* Low Noise

» DC to AC Converter

» Drives up to 5.3 nF (approximately 1.5 in2 Lamp)
Load

» Output Voltage Regulation

* Enable Function

* EL Lamp Dimming

Applications

» Cellular Phone Keypad

* Watches

» Small Handheld Wireless Devices
* MP3 Players

General Description

The HV853 is a high-voltage low-noise, inductorless EL
lamp driver. It is the low-noise version of the HV852
with improved electromagnetic interference (EMI)
performance, operating over an input voltage range of
3.2V to 5V. It is designed to drive EL lamps of up to
1.5 in?, with capacitive values of up to 5.3 nF. The
HV853 converts a low-voltage DC input to a
high-voltage AC output across an EL lamp. A nominal
regulated output voltage of +80V is applied to the EL
lamp. It uses a charge pump scheme to boost the input
voltage, eliminating the need for an external inductor,
diode, and high-voltage capacitor commonly found in
conventional topologies.

The charge pump circuit discharges its energy into an
EL lamp through a high-voltage H-bridge. Once the
voltage reaches its regulated limit, it is turned off to
conserve power. The EL lamp is then discharged to
ground and the H-bridge changes state to allow the
charge pump to charge the EL lamp in the opposite
direction.

The EL lamp frequency can be set either by an external
resistor Rg_ or by applying an external clock where the
clock frequency is divided by 128 to set the EL lamp
frequency.

Package Types
10-lead WDFN 8-lead MSOP
(Top view) (Top view)
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WDFN pads are at the bottom of the package. Center heat slug is at ground
potential. See Table 2-1 for pin information.
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Functional Block Diagram
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Typical Applicati

on Circuit 1

GND

Note:

5 = ON
>—
+ OFF—I_ 1 VDD VA 2 —__EL
VDDJ__ lCDD Re 2| . HV8S3 |7 == Cavp
T = 1: 3 EN GND 6
_|__4 CLKIN CLKEN > }

EL Lamp Frequency set by R_EL.

Typical Application Circuit 2
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Note: EL Lamp Frequency set by External Clock.
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1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings(t)

SUPPIY VOIBGE, VDD -vecveertenutirtittitie et te st ettt ettt sttt e et sb et ea bt bt et e ehe e e ee et e bt e s e ere e ereeee e e —-0.5V to 6.5V
Storage Temperature RANGE, Tg .....uiiiii ittt sttt e e sraeen e e —-65°C to +150°C
Operating Temperature RANGE, T ....couiiiiiiiiiiie it e e —-25°C to +85°C
Power Dissipation:
TO-18A0 WDFN ..ottt ettt et et b et ettt et ekt b e e et £ £ h e 44t ea ke e eE ke et bt e ebe e et st e et eeenn e aren 1.6W
B1EAU IMSOP ...ttt ettt h et ekt ee e et ehe e e ettt et et et en e e 300 mw

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage
to the device. This is a stress rating only, and functional operation of the device at those or any other
conditions above those indicated in the operational sections of this specification is not intended. Expo-
sure to maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Parameter Sym. Min. | Typ. | Max. | Unit Conditions
Input Voltage Vpp 3.2 — 5 V
EL Lamp Frequency feL 50 — | 500 Hz
EL Lamp Capacitance CLoaD 0 — 53 nF
Operating Temperature Ta -25 — | +85 °C

ELECTRICAL CHARACTERISTICS

Electrical Specifications: Over recommended operating conditions unless otherwise specified, T = 25°C.

Parameter Sym. Min. | Typ. | Max. | Unit Conditions

Quiescent Current Ibba — — [ 150 | nA |EN=0V
Peak Output Voltage VporVg | 68 80 92 V No load
Peak-to-Peak Output Voltage Vp—Vp 136 | 160 | 184 V
Operating Current Ibp — 15 30 mA Vpp = 3.5V,
Peak Output Voltage Vp or Vg 68 80 92 \% RgL = 1.5 MQ,
Peak-to-Peak Output Voltage Vpa-Vg | 136 | 160 | 184 | Vv |Load =3.3nF +1kQ
EL Lamp Frequency fe. | 240 | 280 | 320 | Hz |(SeeFigure3-1)
Output Voltage Rise Time trout — 450 — us g)\llntzolgrgoz of final value
Output Voltage Fall Time trout 150 — — ps | 90% to 10% of final value
LOGIC INPUTS
Input Logic Low Voltage VL 0 — 0.5 Vv
Input Logic High Voltage Viy 2 — | vDD \
Input Logic Low Current I — — 1 MA
Input Logic High Current H — — 1 MA
Enable Input Rise Time
(For Dela$ Turn-off) ENrse | 001 | — | 10 | ms Using external R-C circuit

i See Figure 3-2.
e R N
Logic Input Capacitance Cin — — 10 pF
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TEMPERATURE SPECIFICATIONS

Parameter | Sym. | Min. | Typ. | Max. | Unit | Conditions
TEMPERATURE RANGE
Storage Temperature Ts —65 — | +150| °C
Operating Temperature Ta -25 — +85 °C
PACKAGE THERMAL RESISTANCE
10-lead WDFN 0JA — 41 — | °C/w
8-lead MSOP TN — 216 — | °C/W
Typical Output Waveform
. : Voutpu;t (VA-VE )
SN A000VIiV - e
; 29491 Hz: ; : ]
! ! © 158.40V Pk-Pk . .
TYPICAL PERFORMANCE
ReL Vbp Iop Va-Vs feL
LOAD (M) V) (mA) v) (Hz)
3.2 131 158
35 12.9 158
3.3nF+1kQ 1.5 38 127 158 294
4.2 12.5 158
5 12.3 158
Note:  This table specifies observed performance when driving a 1.0 in2 green lamp.
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2.0 PIN DESCRIPTION

The details on the pins of HV853 are listed in Table 2-1.
See location of pins in Package Types.

TABLE 2-1: PIN FUNCTION TABLE
10-lead WDFN | 8-lead MSOP Pin Name Descriotion
Pin Number Pin Number P

1 1 VDD Input supply voltage pin
An external resistor to Vpp will set the EL lamp frequency. The EL
frequency is inversely proportional to the Rg| resistor value. A
1.5 MQ resistor would provide a nominal lamp frequency of 280 Hz.

2 2 REL fpy = LM x 280Hz

Rgp

When using an external clock to set the EL lamp frequency, the
RgL pin should be connected to ground.

3 3 EN Enable input pin. Logic high will turn on the device. An external R-C
circuit can be added for a delayed turn-off.
Logic input pin. An external logic clock applied to this pin can be
used to set the EL lamp frequency. (See Figure 3-3.) The EL lamp

4 4 CLKIN frequency is the external clock frequency divided by 128. This is
useful for applications requiring the EL lamp to be synchronized
with a system clock. Connect to ground when not in use.

5 — NC No connect
Logic input pin. Logic high will cause the EL lamp frequency to be

6 5 CLKEN set by the CLKIN input. Logic low will cause the EL lamp frequency
to be set by the external Rg_ resistor.

7,8 6 GND IC ground pin

EL lamp driver output pin. The EL lamp is connected across V, and

9 7 VB .
Vg terminals.
EL lamp driver output pin. The EL lamp is connected across V and

10 8 VA .
Vg terminals.

DS20005710A -page 6
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3.0 APPLICATION INFORMATION
! VDD VA 8
L1 17 -
EL HV853
Voo i ICDD 2IREL Bf—— —7tamp
- 3 6
- - EN GND
Voo = ON HelkIN - cLKEN q
GND = OFF J— ‘L‘_ -
FIGURE 3-1: Typical Application.
’ Ivbp vAR— &L
+ Push Butt Ret 2 HV853 7 —— L
lJ'II'Surn uOnon AAAY REL vB amp
Voo : Coo T o 4 3 EN GND 6
- | CLKIN CLKEN
1 l  Fe SRy L
e —_ | J__ | -
= —
L e e e - =
RC time constant
will set Turn OFF Delay time
FIGURE 3-2: Push Button Turn-on with Delay Turn-off.
v, J_ _T_
T 1 —s
1 = vbb T —1_EL
2 HV853 7
V., =ON [ |REL B— — 1 Lamp
GND[D)-OFFJ_>_I - 3 6
B EN GND — 1L
v Hekin  cLKENP—— v,
DD
ol UU—
i
fCLK
Note: fEL = fCLK/128
FIGURE 3-3: Independent Programmable Output Frequency (fg).
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31 EL Lamp Dimming Using PWM by pulse skipping the output pulses. The PWM
o ) ] frequency should be kept below the EL frequency but
EL lamp dimming can be achieved by applying a PWM above 50 Hz to avoid flickering. Refer to Figure 3-4.

signal to the Enable pin. EL Lamp brightness is
proportional to the PWM signal duty cycle. This is done

1 8
l VDD VA __
R, HV853 EL Lamp
I 2IREL vef—J
= 6
o Ve EN GND
Signal _| |_| |_| I_ >J _|__ CLKIN cLKenp

FIGURE 3-4: PWM Dimming Circuit.
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4.0 PACKAGING INFORMATION

4.1 Package Marking Information

10-lead WDFN

XXXX
YYWW
NNN

8-lead MSOP

il

XXXXXXX
YWWNNN

iEELE

Example

H853
2315
333

Example

il

HV853
325631

iEELE

Legend: XX..X Product Code or Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
@ Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

not include the corporate logo.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for product code or customer-specific information. Package may or

© 2023 Microchip Technology Inc. and its subsidiaries
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10-Lead Very, Very Thin Plastic Dual Flat, No Lead Package (UR) - 3x3 mm Body
[WDFN]; Supertex Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

(DATUM A) ——|

e
1
\!
(DATUM B) ——]

NOTE 1

2X

/\/ |
N

MNJo15]c : /
1 ' 5
2X
0.15]C
E TOP VIEW

$

1
L A1
SEATlNG,/; J OO /—L[ _______ *
PLANE
10X
) ey
SIDE VIEW (&]o0.08[c]

< [o.10@[c|A[B]

D2

1 | 5
NOTE1\; U\IJ\\Ep J U [¢[o.10@[c|A[B]

__L\J N | A

L
e
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for Pullback Leads alternative
BOTTOM VIEW
Microchip Technology Drawing C04-292 Rev A Sheet 1 of 2
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HV853

10-Lead Very, Very Thin Plastic Dual Flat, No Lead Package (UR) - 3x3 mm Body
[WDFN]; Supertex Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
AN
DETAIL A
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 10
Pitch e 0.50 BSC
Overall Height A 0.70 0.75 0.80
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Length D 3.00 BSC
Exposed Pad Length D2 220 | - | 270
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.40 - 1.75
Terminal Width b 0.18 0.25 0.30
Terminal Length L 0.30 0.40 0.50
Pullback L1 - - 0.15
Mold Angle 0 0° 7° 14°
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.

2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

Pin 1 visual index feature may vary, but must be located within the hatched area.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-292 Rev A Sheet 2 of 2
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10-Lead Very, Very Thin Plastic Dual Flat, No Lead Package (UQ) - 3x3 mm Body
[WDFN]; Supertex Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

X2

o ==0=—0 — ©1

|
L
)
)
)
C )

=

.»] L - X1 SILK SCREEN

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 2.70
Optional Center Pad Length Y2 1.75
Contact Pad Spacing C1 3.00
Contact Pad Width (X10) X1 0.30
Contact Pad Length (X10) Y1 0.85
Contact Pad to Center Pad (X10) G1 0.20
Thermal Via Diameter V 0.30
Thermal Via Pitch EV 1.00

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-2292 Rev A
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8-Lead Plastic Micro Small Outline Package (A3X) - 3x3 mm Body [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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M [0.20[H
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025C
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* TA1J _»\ L_ o f é PLANE AJ

[¢]025@[c|AB[D]
SIDE VIEW
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I/ I// \I \( SEE DETAILB

Microchip Technology Drawing C04-111-A3X Rev F Sheet 1 of 2

VIEW A-A
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8-Lead Plastic Micro Small Outline Package (A3X) - 3x3 mm Body [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

—~— 4X 61

R1

/r\

9
B Vet
J

SEATING | \V
PLANE L 77
L S
~— (L1)
4X 01
| —
DETAIL B
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 8
Pitch e 0.65 BSC
Overall Height A - - 1.10
Standoff A1 0.00 — 0.15
Molded Package Thickness A2 0.75 0.85 0.95
Overall Length D 3.00 BSC
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Terminal Width b 0.22 — 0.40
Terminal Thickness C 0.08 - 0.23
Terminal Length L 0.40 0.60 0.80
Footprint L1 0.95 REF
Lead Bend Radius R 0.07 — —
Lead Bend Radius R1 0.07 - -
Foot Angle 0 0° - 8°
Mold Draft Angle 01 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-111-A3X Rev F Sheet 2 of 2

© 2022 Microchip Technology Inc.

DS20005710A -page 14 © 2023 Microchip Technology Inc. and its subsidiaries



HV853

8-Lead Plastic Micro Small Outline Package (A3X) - 3x3 mm Body [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
/ SILK SCREEN
C G1
_ 1| m |:| |
| |
p—— X | ——
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NoM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 4.40
Contact Pad Width (X8) X 0.45
Contact Pad Length (X8) Y 1.45
Contact Pad to Contact Pad (X4) G1 2.95
Contact Pad to Contact Pad (X6) GX 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

© 2022 Microchip Technology Inc.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2111-A3X Rev F

© 2023 Microchip Technology Inc. and its subsidiaries
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision A (September 2023)

» Converted Supertex Doc# DSFP-HV853 to Micro-
chip DS20005710A

» Changed the quantity of the 10-lead WDFN K7
package from 3000/Reel to 3300/Reel to align
packaging specifications with the actual BQM

» Updated package outline drawing

* Made minor text changes throughout the docu-
ment
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

PART NO. XX

Device Package
Options

- X

Environmental Media Type

Device: HV853

Packages: K7
MG
Environmental: G
Media Type: (blank)
(blank)

High-Voltage Low-Noise Inductorless
EL Lamp Driver

10-lead WDFN
8-lead MSOP

Lead (Pb)-free/RoHS-compliant Package

3300/Reel for a WDFN Package
2500/Reel for an MSOP Package

Examples:

a) HV853K7-G: High-Voltage Low-Noise Inductorless
EL Lamp Driver, 10-lead WDFN
Package, 3300/Reel

b) HV853MG-G: High-Voltage Low-Noise Inductorless
EL Lamp Driver, 8-lead MSOP
Package, 2500/Reel

DS20005710A -page 18
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Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https://
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR, AVR
logo, AVR Freaks, BesTime, BitCloud, CryptoMemory, CryptoRF,
dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR,
Microsemi, Microsemi logo, MOST, MOST logo, MPLAB, OptoLyzer,
PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash,
Symmetricom, SyncServer, Tachyon, TimeSource, tinyAVR, UNI/O,
Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.
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ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion,
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are registered trademarks of Microchip Technology Incorporated in the
US.A.
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Clockstudio, CodeGuard, CryptoAuthentication, CryptoAutomotive,
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Quad 1/0, simpleMAP, SimpliPHY, SmartBuffer, SmartHLS, SMART-
1.S., storClad, SQI, SuperSwitcher, SuperSwitcher II, Switchtec,
SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing,
USBCheck, VariSense, VectorBlox, VeriPHY, ViewSpan, WiperLock,
XpressConnect, and ZENA are trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the
US.A.

The Adaptec logo, Frequency on Demand, Silicon Storage
Technology, and Symmcom are registered trademarks of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany I
GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in other
countries.

All other trademarks mentioned herein are property of their respective
companies.
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