MICROCHIP

Obsolete Device

HV7022

34-Channel Symmetric Row Driver

Features

» High-Voltage CMOS technology

* Symmetric row drive (reduces latent imaging in
ACTFEL displays)

» Output voltage up to +230V

» Low power level shifting

» Source/sink current minimum 70 mA
 Shift register speed 4.0 MHz

» Pin-programmable shift direction

Package Type

Description

HV7022 is a low-voltage serial to high-voltage parallel
converter with push-pull outputs. It is especially suited
for use as a symmetric row driver in AC thin-film elec-
troluminescent (ACTFEL) displays. HV7022 offers 34
output lines, a direction (DIR) pin to give CW or CCW
shift register loading, output enable (OE), and polarity
(POL) control. After data is entered on the falling edge
of CLK, a logic high will cause the output to swing to
Vpp if POL is high, or to GND if POL is low.
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See Table 2-1 for pin information
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HV7022

Functional Block Diagram
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HV7022

1.0 ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGST

SUPPIY VOIBGE, VDD -+ tuve ettt sttt sttt ettt et a e et st h e e et h e e e eab e b e e e e ea e e ene e enee s -0.3V to +15V
T8 o] o] VAV o]  £= o LY S O TP USSR -0.3V to +250V
LOGIC INPULIBVEIS ... e -0.3V to Vpp+0.3V
GIOUNG GUITENE! ...t eee e e eee s ee e en s ereons 1.5A
Continuous total power diss.ipation2 .................................................................................................................. 1200mW
Operating teMPErature FANGE.........cooiuiii ettt sae e et e s san e e nnbe e e eaneeennaes -40°C to +85°C
Storage temMPErature FANGE ........ooi ettt e e et e e e e s te e e e e e e e ae e e nneeaeeeannnneas -65°C to +150°C

T Notice: Stresses above those listed under “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 listings of this specification is not implied. Exposure to maximum rating conditions for extended periods
may affect device reliability.

1: Duty cycle is limited by the total power dissipated in the package.
2: For operation above 25°C ambient derate linearly to maximum operating temperature at 25 mW/°C.

ELECTRICAL CHARACTERISTICS

Recommended Operating Conditions: Vpp = 230V, Vpp = 12V, T = 25°C, unless otherwise noted

Symbol |Parameter | Min | Max | Units | Conditions
DC Characteristics
Ipp Vpp supply current - 10 mA | fok=4.0MHz, Vpp=13.2V
- 4.0 mA | One output high (Note 1)
Ipp Vpp supply current - 100 All outputs low or High-Z
- 750 HA All outputs low or High-Z (125°C)
Ibba Quiescent Vpp supply current - 100 pA | All V= GND or Vpp
Vou High-level output HVour 195 - V_|lo=-70mA
DATA OUT 1" - V | lo=-500pA
VoL Low-level output HVour - 30 V_|lo= +70mA
DATA OUT - 1.0 V  |lp=+500pA
m High-level logic input current - 1.0 MA | Vig= 12V
I Low-level logic input current - -1.0 MA |V =0V
AC Characteristics
foLk Clock frequency - 4.0 MHz |-
twh.twL | Pulse duration clock width high or low 125 - ns |-
tsup Data set-up time before falling clock 100 - ns |-
tHp Data hold time after falling clock 100 - ns |-
tsue gﬁgﬁ time clock low before Vppt or 300 ) ns |

Setup time enable high before Vpp?t -

'SUE | or GNDJ 50 i i
b gi}gfme clock high after Vpp? or 500 _ ns |~
- U;)LdT t(i)TeGEI(E;eirity high or low after 300 _ ns |~
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HV7022

ELECTRICAL CHARACTERISTICS (CONTINUED)

Recommended Operating Conditions: Vpp = 230V, Vpp = 12V, T = 25°C, unless otherwise noted

Symbol |Parameter Min Max Units | Conditions

t Delay time high to low-level output ) 150 ns C.= 10pF

DHL from clock

toLH Delay time low to high-level output ) 200 ns C_=10pF
from clock

truL Tra.nsmon time high to low-level ) 200 ns C = 15pF
serial output
Transition time low to high-level C = 15pF

tTLH serial output ) 100 ns

High-level turn-on time HV gy from

Von= 195V, R = 2.0kQ to 95V

tONH enable - 500 ns
Low-level turn-on time HV gyt from Vou= 130V, R = 2.0kQ to 30V
tonL - 500 ns
enable
High-level turn-off time HV gyt from Vou= 195V, R = 2.0kQ to 95V
tOFFH - 1000 ns
enable
Low-level turn-off time HV g7 from Von= 130V, R = 2.0kQ to 30V
tOFFL - 500 ns
enable
Slew rate, Vpp or GND ) One active output driving 4.7nF
SR 45| VIUS 1 0ad to Vip or GND
Note 1: The total number of ON outputs times the duty cycle must not exceed the allowable package power dissi-
pation.
TEMPERATURE SPECIFICATIONS
Parameter Symbol | Min | Typ | Max | Units | Conditions
Temperature Ranges
Operating Temperature - -40 - 85 °C |-
Storage Temperature - -65 - 150 °C |-
Package Thermal Resistances
Thermal Resistance, 44-Lead o -
PLCC Bja - 37 - C/wW
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HV7022

1.1

Power up and Recommended
Operating Conditions

To power-up HV7022, perform the following power-up
sequence:

1.
2.
3.

4.

Connect ground

Apply Vpp

Set all inputs (Data, CLK, Enable, etc) to a
known state.

Apply Vpp (Vpp should not drop below Vpp or
float during operation).

To power-down the device, reverse the steps above.

RECOMMENDED OPERATING CONDITIONS

Symbol |Parameter Min Max Units
Vpp Logic supply voltage 10.8 13.2 \%
Vpp High voltage supply - 230 \Y,

. . VDD =10.8 8.1 -
ViH High-level input voltage \Y
Vpp =13.2 9.9 -
. VDD =10.8 - 2.7
Vi Low-level input voltage \%
VDD =13.2 - 3.3
foLk Clock frequency - 4.0 MHz
Ta Operating free-air temperature -40 +85 °C
lob Allowable pulsed current through output diode. - +300 mA
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HV7022

2.0 PIN DESCRIPTION

The locations of the pins are listed in Package Type.

TABLE 2-1: PIN DESCRIPTION

Pin # HV7022 Description
1 HVoyt18/17
2 HVoyt17/18
3 HVoyt16/19
4 HVoyt15/20
5 HVoyt14/21
6 HVoyt13/22
7 HVoyt12/23
8 HVoyt11/24
J HVour10/25 High voltage outputs.
10 HVoy19/26
11 HVoyt8/27
12 HVout7/28
13 HVoy16/29
14 HVoy15/30
15 HVoyT4/31
16 HVoy13/32
17 HVouT2/33
18 HVout1/34
19 Data OUT Serial data output.

Data output for cascading to the data input of the next device.

Output enable input.
20 OE When OE is Low, all HV outputs are forced into a High-Z state, regardless of
data in each channel. When OE is High, all HV outputs reflect data latched.

Data shift register clock

21 CLK Inputs are shifted into the shift register on the negative edge of the clock.
22 GND Logic and high voltage ground.
23 DIR Direction.
24 VDD Low voltage logic power rail.
25 POL Polarity.
Serial data input.
26 DATA INPUT Data needs tg be present before each falling edge of the clock.
27 VPP High voltage power rail.
28 NC No Connect.
29 HVoyT34/1
30 HVoyt33/2
3 HVour32/3 High voltage outputs
32 HVoyt31/4
33 HVoy130/5
34 HVoyT29/6
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HV7022

TABLE 2-1: PIN DESCRIPTION

Pin # HV7022 Description
35 HVoyuT28/7
36 HVoyt27/8
37 HVoyT26/9
38 HVoyT125/10
%9 HVour24/11 High voltage outputs.
40 HVoyr23/12
41 HVour22/13
42 HVoyr21/14
43 HVoyur20/15
44 HVour19/16

Note 1: Pin designation for DIR H/L
Example: for DIR = H, pin 1 is HVgy718
for DIR = L, pin 1is HVgoyt17
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HV7022

3.0 FUNCTIONAL DESCRIPTION

Table 3-1 provides functional information about HV7022.

TABLE 3-1: FUNCTIONAL TABLE CLK
o) Inputs Outputs
Relations | ¢k DIR DATA POL OE Shift Reg HVour DATA OUT
O/P HIGH X X H H H * H *
O/P OFF X X L H H * HIGH-Z *
O/P LOW X X H L H * L *
O/P OFF X X L L H * HIGH-Z *
. All O/P .
O/P OFF X X X X L HIGH-Z
Load SR 1 L X X X Qn—Qn+1 * Q34
oa , *
et DIR ! H X X X Qn—Qn-1 Qq
No | X X X X * No Change No Change
Note1: H = logic high level, L = logic low level, X = rrelevant, | = high-to-low transition
Q1 = HVOUT1 , Qn = HVOUTn, etc.
* = dependent on previous state and whether an O/P or S/R command occurred.
Output N-Channel Characteristics through FET Output P-Channel Characteristics through FET
P
180 Temp = 25°C — 180 Temp = 25°C
140 140
V> 40V
= - Vo= 12V & 14V
E Vo= 12V Vo= 14V ‘é o
E 100 N = 100 —
= P //
" v, =10V /
60 / o 60 /
4 /
20 20 /
0 20 40 60 80 100 0 20 40 60 80 100
Volts Volts (V.- HV,,)
FIGURE 3-1: HVoyt Characteristics
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FIGURE 3-2: Input and Output Equivalent Circuits
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HV7022
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FIGURE 3-3: Switching Waveforms
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HV7022

4.0 PACKAGING INFORMATION

4.1 Package Marking Information

44-lead PLCC Example
[ i [ i
[ i [ i
[ i [ i
[ i [ i
[ i [ i
i XXXXXXXXXXX [ i HV7022PJ-C i
i XOXOXXXXXXXXX [ i ©1526343 i
E XOXOXXXXXXX % E %
i YYWWNNN . . i
[ i [ i

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.

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
not include the corporate logo.
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HV7022

44-Lead PLCC Package Outline (PJ)
.653x.653in body, .180in height (max), .050in pitch

048/.042 x 45° | D 056/.042 x 45°
D1 0567
6 1 44 40 N F
T o N s Y O | o N s Y O |
asomax | 0
O /" \Note 1 Il
¢ 0 (Index Area) i
0 075 MAX ﬁ ‘« 0
O 0
— H E1 E '
O + 0
O 0
O 0
O 0
i I Note 2 !
lozomaxﬂLuuuuuL‘Juuuuu Y
(3 Places) )
Top View Vertical Side View
View B - N
N y \\
F iy ina iy} NG
A \ Base .020MIN ! ]
E | Plane ‘\ |
[} ! / Seating \ //
~_ -
A1 Plane \<>{\ l<b R
Horizontal Side View View B

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

Notes:
1.

2.

A Pin 1 identifier must be located in the index area indicated. The Pin 1 identifier can be: a molded mark/identifier; an embedded metal marker; or
a printed indicator.
Actual shape of this feature may vary.

MIN .165 .090 .062 .013 .026 .685 .650 .685 .650 .025

Dimension .050
(inches) NOM 172 .105 - - - .690 .653 .690 .653 BSC .035
MAX .180 120 .083 .021 .0367 .695 .656 .695 .656 .045

JEDEC Registration MS-018, Variation AC, Issue A, June, 1993.
1 This dimension differs from the JEDEC drawing.
Drawings not to scale.
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HV7022

APPENDIX A: REVISION HISTORY

Revision B (August 2025)
» Added “Obsolete Device” label to the first page.

Revision A (February 2016)

» Updated Supertex Doc.# DSFP-HV7022C to
Microchip DS20005428A.

» Changed part number from HV7022C to HV7022.
* Removed 44-Lead Quad Cerpac package.
* Minor text changes throughout.
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HV7022

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. )_(% - _Xl_ - _)l(_ - _)l(_
Device Package Version Environmental Media

Options Type

Device: HV7022 = 34-Channel Symmetric Row Driver

Package: PJ = 44-Lead PLCC

Version (¢} = Revision C

Environmental G = Lead (Pb)-free/ROHS-compliant package

Media Type: (blank) = 27/Tube for PJ package

Examples:

a) HV7022PJ-C-G 44-L ead PLCC package,

27/Tube
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HV7022

NOTES:
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and
unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the
United States and/or other countries (“Microchip Trademarks”). Information regarding Microchip
Trademarks can be found at https://www.microchip.com/en-us/about/legal-information/microchip-
trademarks.

ISBN: 979-8-3371-1869-7

Legal Notice

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 information in any other manner
violates these terms. Information regarding device applications is provided only for your convenience and
may be superseded by updates. It is your responsibility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for additional support or, obtain additional support
at www.microchip.com/en-us/support/design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES 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 FOR A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION,
QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL,
OR CONSEQUENTIAL 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 OR ITS 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 applications 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.

Microchip Devices Code Protection Feature

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.
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