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Abstract

This thesis presents an Earthquake Waming Device (EWD) using PSoC
(CY8C27443) microcontroller. An audio speaker is used as seismic sensor. The design
and implementation are emphasized on reducing size and low power consumption by
using Surface Mounted Devices (SMD). The EWD is integrated with amplifiers, a
band pass filter and an analog-to-digital converter (ADC) provided in the PSoC. Flash

light and sound is employed for alarming during earthquake situation.
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Pin Name Description Input/Oupput

SMP Switch Mode Pump Power

Vdd Supply Voltage Power

Vss Ground Input

XRES External Reset (Active High) Input/Qutput
PO[0] - PO[1] Port 0[0], O[1], Analog Input Input/Qutput
PO[2] - PO[5] Port 0[2], 0[3], 0[4], 0{5], Analog Input/Output Input/Output
PO[6] - PO[7] Port 0[6], 0[7], Analog Input Input/Output
P1{0] Port 1{0],ALOut / SDATA /12C SCL Input/Output
Pifi] Port 10], XTALIn/ SCLK / 12C SCL Input/Output
P1[2] Port 1[2] Input/Output
P1[3} Port 1{3] Input/QOutput
P1{4] Port 1[4], EXTCLK Input/Output
PI(5] Port 1{5], 12C SDA Input/Output
P1[6] Port 1[6] Input/Output
Pi[7] Port 1[7],12C SCL Input/Output
P2[0] - P2]3] Port 2[0], 2[1], 2[2], 2[3], Non-Multiplexed Analog Input/Output

Input(Switched Capacitor)

P2[4] Port 2[4], External AGND Input/Output
P2(5] Port 2[5] Input/Output
P2[s] Port 2[6], External VREF Input/Output
P2(7] Port 2[7] Input/Qutput
P3[0] - P3[7] Port 3[0], 3[1], 3[2], 3[3], 3{4), 3[5}, 3[6], 3[7) Input/Output
P4[0] - P4[7] Port 4[0], 4[1], 4[2], 4(3], 4[4], 4[5], 4[6], 4[7] Input/Output
P5[0] - P5[3] Port 5[0], 5[1], 5{2], 5[31 Input/Output

A3 3.1 LAAIMTIRASNIITHYDIIA)
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ADC 12 49 | Input 91NM3 | Input 930A13 | % ANNHANDIA |
( Binary ) AU (V) | Neapd (V) (%)
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PSoC™ Mixed Signal Array

CY8C27143, CY8C27243,
CY8C27443, CY8C27543, and CY8C27643

Final Data Sheet

= . (TR Y
— CYHPLESS Ml\, LIS SRl o i

Features

W Powerful Harvard Architecture Processor
MB8C Processor Speeds to 24 MHz
8x8 Multiply, 32-Bit Accumulate
Low Power at High Speed
3.010 5.25 V Operating Voltage
Qperating Voltages Down to 1.0V Using On-
Chip Switch Mode Pump (SMP)
Industrial Temperature Range: -40°C to +85°C
B Advanced Peripherals (PSoC Blocks)
O 12 Rail-to-Rail Analog PSoC Blocks Provide:
- Up to 14-Bit ADCs
- Up to 9-Bit DACs
- Programmable Gain Amplifiers
- Programmable Filters and Comparators
O 8 Digital PSoC Blocks Provide:
- 8- to 32-Bit Timers, Counters, and PWMs
- CRC and PRS Mcdules
- Up to 2 Full-Duplex UARTs
- Multiple SPI™ Masters or Slaves
- Connectabie to all GPIO Pins
O Complex Peripherals by Combining Blocks

O Qoo

B Preclsion, Programmable Clocking
O Internal 2.5% 24/48 MHz Oscillator
O 24/48 MHz with Optional 32 kHz Crystal
O Optional External Oscillator, up to 24 MHz
O Internal Oscillator for Watchdog and Sleep

B Flexible On-Chip Memory

O 16K Bytes Flash Program Sterage 50,000
Erase/Write Cycles
256 Bytes SRAM Data Storage
In-System Serial Programming (1SSP™)
Partial Flash Updates
Flexible Protection Modes
EEPROM Emulation in Flash

rogrammable Pin Configurations
25 mA Sink on all GFIO

T Q0Q0Q

Drain Drive Modes on all GPIO

Up to 12 Analog Inputs on GPIO
Four 30 mA Analog Outputs on GPIO
Configurable interrupt on all GPIO

QQa Qg

Port 5S[{Port 4 [{Port 3

Analog
Port ZHPod ?H_Pt_’_“ol.[.""‘ :

ersy.

Pull up, Pull down, High Z, Strong, or Open

Additional System Resources

O 12C™ Slave, Master, and Multi-Master to
400 kHz

O Watchdog and Sleep Timers

O User-Configurable Low Voltage Detection

O Integrated Supervisory Circuit

O On-Chip Precision Voltage Reference

Complete Deveiopment Tools

O Free Development Software
(PSoC™ Designer)

O Full-Featured, in-Circuit Emulater and

Programmer

Full Speed Emulation

Complex Breakpoint Structure

128K Bytes Trace Memory

aQa

PSoC™ Functional Overview

PSoC
CORE

[y o YWY

[ 9

System Bus

Y Y

Global Digital Interconnect

Gicbal Anialog Intéréonnect

SRAM |
il [ 256 Bytes | . SROM IFlash 16K
) I
i Interrupt | CPU Core (M8C) | \SNZT&Z"U =
g
Controller * ’

Multiple Clock Sources
{Includes IMO, ILO, PLL, and ECO)

Y Y Y |
¥

‘l
Yy v v ]

A
¥

A

. . POR and LVD | | Internal | | Switch
g ;g:;f; ';\‘:(I_}S:'l:y Decimator 12C ——— Voltage Mode
System Resels| | Ref. Pump

SYSTEM RESOURCES

The PSoC™ family consists of many Mixed Signal Array with
On-Chip Controller devices. These devices are designed to
replace muitiple traditional MCU-based system components
with one, low cost single-chip programmable device. PSoC
devices include configurable blocks of analog and digital logic,
as well as programmable interconnects. This architecture
allows the user to create customized peripheral configurations
that match the requirements of each individual application.
Additionally, a fast CPU, Flash program memory, SRAM data
memory, and configurable 10 are included in a range of conve-
nient pinouts and packages.

The PSoC architecture, as illustrated on the left, is comprised of
four main areas: PSoC Core, Digital System, Analog System,
and System Resources. Configurable global busing allows all
the device resources to be combined into a complete custom
syslem. The PSoC CYBC27x43 family can have up to five 10
ports that connect o the global digital and analog interconnects,
providing access to 8 digital blocks and 12 analog blocks.

DIGITAL SYSTEM || - ANALOG SYSTEM.
Digital "I Analog
Block -.| Block
b Array > Aray -
= (2 Rows, {4 Columns, Aﬁélog A
8 Blocks) 12 Blocks) Lig={ Input | ’
Muxing 4
The PSoC Core

The PSoC Core is a powerful engine that supporis a rich fea-
ture set. The core includes a CPU, memory, clocks, and config-
urable GP!O (General Purpose 10).

The MBC CPU core is a powerful processor with speeds up to
24 MHz, providing a four MIPS 8-bit Harvard architecture micro-

August 3, 2004
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CY8C27x43 Final Data Sheet

PSoC™ Qverview

Getting Started

The quickest path to understanding the PSoC silicon is by read-
ing this data sheet and using the PSoC Designer Integrated
Development Environment (IDE). This data sheet is an over-
view of the PSoC integrated circuit and presents specific pin,
register, and electrical specifications. For in-depth information,
along with detailed programming information, reference the
PSoC™ Mixed Signal Array Technical Reference Manual.

For up-to-date Ordering, Packaging, and Electrical Specification
information, reference the latest PSoC device data sheets on
the web at hitp://www.cypress.com/psoc.

Development Kits

Development Kits are available from the following distributors:
Digi-Key, Avnet, Arrow, and Future. The Cypress Online Store
at http:/iwww.onfulfillment.com/cypressstore/ contains develop-
ment kits, C compilers, and all accessories for PSoC develop-
ment. Click on PSoC (Programmable System-on-Chip) to view
a current list of available items.

Tele-Training

Free PSoC "Tele-training" is available for beginners and taught
by a live marketing or application engineer over the phone. Five
training classes are available to accelerate the learming curve
including introduction, designing, debugging, advanced design,
advanced analog, as well as application-specific classes cover-
ing topics like PSoC and the LIN bus. For days and times of the
tele-training, see hitp:/'www.cypress.com/support/training.cfm.

Consultants

Centified PSoC Consultants offer everything from technical
assistance 1o completed PSoC designs. To contact or become a
PSoC Consultant, go to the following Cypress support web site:
hitp:/fwww.cypress.com/support/cypros.cfm.

Technical Support

PSoC application engineers take pride in fast and accurate
response. They can be reached with a 4-hour guaranteed
response at http://www.cypress.com/supportlogin.cfm.

Application Notes

A long list of application notes will assist you in every aspect of
your design effort. To locate the PSoC application notes, go to
bitp:/iwww.cypress.com/design/resuits.cfm.

Development Tools

The Cypress MicroSystems PSoC Designer is a Microsoft®
Windows-based, integrated development environment for the
Programmable System-on-Chip (PSoC) devices. The PSoC
Designer IDE and application runs on Windows NT 4.0, Win-
dows 2000, Windows Millennium (Me), or Windows XP. (Refer-
ence the PSoC Designer Functional Flow diagram below.)

PSoC Designer helps the customer to select an operating con-
figuration for the PSoC, write application code that uses the
PSoC, and debug the application. This system provides design
database management by project, an integrated debugger with
In-Circuit Emulator, in-system programming support, and the
CYASM macro assembler for the CPUs.

PSoC Designer aiso supports a high-level C language compiler
developed specifically for the devices in the family.

3| Graphicat Designer |- /£ Cont'e.xl
Interface Sensitive
——————— Help

Importable i \
Design <:>
| Database [:¥ '
Device PSoC
Database {\r—/ <:> Configuration
— T PSoC™ Sheet
| Application [:A— Designer
Database Core
— Engine Manufactunng
Project | ' <:> Information
Database N N File
User
Modules
Library

In-Circuit
Emulator

T

Device

Emulation <::>
Pod Programmer

PSoC Designer Subsystems

August 3, 2004
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CY8C27x43 Final Data Sheet

PSoC™ Overview

PSoC Designer Software Subsystems

Device Editor

The Device Editor subsystem allows the user o select different
onboard analog and digital components called user modules
using the PSoC blocks. Examples of user modules are ADCs,
DACs, Amplifiers, and Filters.

The device editor also supports easy development of multiple
configurations and dynamic reconfiguration. Dynamic configu-
raticn allows for changing configurations at run time.

PSoC Designer sets up power-on initiglization iables for
selected PSoC block configurations and creales source code
for an application framework. The framework contains scftware
to operate the selected compenents and, if the project uses
more than one operating configuration, contains routines to
switch between different sets of PSoC block configurations at
run time. PSoC Designer can print out a configuration sheet for
a given project configuration for use during applicatlion pro-
gramming in conjunction with the Device Data Sheet. Once the
framework is generated, the user can add application-specific
code to flesh out the framework. it's also possible to change the
selected compenents and regenerate the framework.

Design Browser

The Design Browser allows users to select and import precon-
figured designs into the user's project. Users can easily browse
a catalog of preconfigured designs to facilitate time-to-design.
Examples provided in the tools include a 300-baud modem, LIN
Bus master and slave, fan controller, and magnetic card reader.

Application Editor

In the Application Editor you can edit your C language and
Assembly language source code. You can also assemble, com-
pile, link, and build.

Assembler, The macro assembler allows the assembly code
to be merged seamlessly with C code. The link libraries auto-
matically use absolute addressing or can be compiled in relative
mode, and linked with other software modules to get absolute
addressing.

C Language Compiler. A C language compiler is available
that supporis Cypress MicroSystems’ PSoC family devices.
Even if you have never worked in the C language before, the
product quickly allows you to create complete C programs for
the PSeoC family devices.

The embedded, optimizing C compiler provides all the features
of C tailored to the PSoC architecture. It comes complete with
embedded libraries providing port and bus operations, standard
keypad and display support, and extended math functionality.

Debugger

The PSoC Designer Debugger subsystem provides hardware
in-circuit emulation, allowing the designer to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow the designer to read and
program and read and write dala memory, read and write 10
registers, read and write CPU registers, set and clear break-
points, and provide program run, halt, and step control. The
debugger also allows the designer o create a trace buffer of
registers and memory locations of interest.

Online Help System

The online help system displays online, context-sensitive help
for the user. Designed for procedural and quick reference, each
functional subsystem has its own context-sensitive help. This
system also provides tutorials and links to FAQs and an Oniine
Support Forum to aid the designer in getting started.

Hardware Tools

In-Circuit Emulator

A low cost, high functionality ICE (In-Circuit Emulator) is avail-
able for development support. This hardware has the capability
to program single devices.

The emulator consists of a base unit that connects to the PC by
way of the parallel or USB port. The base unit is universal and
will operate with all PSoC devices. Emulation pods for each
device family are available separately. The emulation pod takes
the place of the PSoC device in the target board and performs
full speed (24 MHz) cperation.

August 3, 2004
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CY8C27x43 Final Data Sheet

PSoC™ Overview

Designing with User Modules

The development process for the PSoC device differs from that
of a traditional fixed function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture
a unique flexibility that pays dividends in managing specification
change during development and by lowering inventory costs.
These configurable resources, called PSoC Blocks, have the
ability to implement a wide variety of user-selectable functions.
Each block has several registers that determine its function and
connectivity to other blocks, multiplexers, buses, and to the 10
pins. lterative development cycles permit you to adapt the hard-
ware as well as the software. This substantially lowers the risk
that you will have to select a different part to meet the final
design requirements.

To speed the develocpment process, the PSoC Designer Inte-
grated Development Environment (IDE) provides a library of
pre-built, pre-tested hardware peripheral functions, catled "User
Modules.” User modules make selecting and implementing
peripheral devices simple, and come in analog, digital, and
mixed signal varieties. The standard User Module library con-
tains over 50 common peripherals such as ADCs, DACs Tim-
ers, Counters, UARTs, and other not-so common peripherals
such as DTMF Generators and Bi-Quad analog filter sections.

Each user module establishes the basic register settings that
implement the selected function. It also provides parameters
that allow you to tailor its precise configuration to your particular
application. For example, a Pulse Width Modulator User Mod-
ule configures one or more digital PSoC blocks, one for each 8
bits of resolution. The user module parameters permit you to
establish the pulse width and duty cycle. User modules also
provide tested software to cut your development time. The user
module application programming interface (API) provides high-
level functions to control and respond to hardware events at
run-time. The API also provides optional interrupt service rou-
tines that you can adapt as needed.

The API functions are documented in user module data sheets
that are viewed directly in the PSoC Designer IDE. These data
sheets explain the internal cperation of the user module and
provide performance specifications. Each data sheet describes
the use of each user module parameter and documents the set-
ting of each register controlied by the user module.

The development process starts when you open a new project
and bring up the Device Editor, a graphical user interface {(GUI)
for configuring the hardware. You pick the user modules you
need for your project and map them onto the PSoC blocks with
point-and-click simplicity. Next, you build signal chains by inter-
connecting user modules to each other and the 10 pins. At this
stage, you also configure the clock source connections and
enter parameter values directly or by selecting values from
drop-down menus. When you are ready to test the hardware
configuration or move on to developing code for the project, you
perform the “Generate Application” step. This causes PSoC
Designer to generate source code that automatically configures
the device to your specification and provides the high-level user
module AP functions.

... 'Device Editor
] user |2 Pla(:‘r:ent "1 Source
fb-'?_f‘ Module [~ [[| Code [ jweifn,
Selection | Pa'rarr_\eler -1 Generator %
-ization
']

Generate
Application

5 NN LA X

§
3
K "1 Project Sgg;‘;e Build | | ¢
puckfr.
-] Manager Editor Manager k-
]
=
Debugger
Event &
Interface Storage Breakpoint | -
1o ICE Inspector M
anager

User Module and Source Code Development Flows

The next step is to write your main program, and any sub-rou-
tines using PSoC Designer's Application Editor subsystem.
The Application Editor includes a Project Manager that allows
you to open the project source code files (including all gener-
ated code files) from a hierarchal view. The source code editor
provides syntax coloring and advanced edit features for both C
and assembly language. File search capabilities include simple
string searches and recursive “grep-style” patterns. A single
mouse click invokes the Build Manager. It employs a profes-
sional-strength "makefile” system to automatically analyze all
file dependencies and run the compiler and assembler as nec-
essary. Project-level options control optimization strategies
used by the compiler and linker. Syntax errors are displayed in
a console window. Double clicking the error message takes you
directly to the offending line of source code. When all is correct,
the linker builds a HEX file image suitable for programming.

The last step in the development process takes place inside the
PSoC Designer's Debugger subsystem. The Debugger down-
loads the HEX image to the In-Circuit Emulator (ICE) where it
runs at full speed. Debugger capabilities rival those of systems
costing many times more. In addition to traditional single-step,
run-to-breakpoint and watch-variable features, the Debugger
provides a large trace buffer and allows you define complex
breakpoint events that include monitoring address and data bus
values, memory locations and external signals.

August 3, 2004
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PSoC™ QOverview

Document Conventions

Acronyms Used

The following table lists the acronyms that are used in this doc-
ument.

Acronym Description.
AC alternating cumrent
ADC analog-to-digital converter
ARt application programming interface
CPU central processing unit
CT continuous time
DAC digital-io-analog converter
oC direct current
ECO exiernal crystal oscillator
EEPROM electrically erasable programmable read-only memory
FSR full scale range
GPIO general purpose 10
Gul graphical user interface
HBM human body model
ICE in-circuit emulator
Lo internal low speed oscillator
IMO internal main oscillator
10 input/output
IPOR imprecise power on reset
LSb least-significant bit
LvVD low voltage detect
MSb most-significant bit
PC program counter
PLL phase-locked loop
POR power on reset
PPOR precision power on reset
PSoC™ Programmable System-on-Chip™
PWM pulse widih modulator
RAM random access memory
SC swilched capacilor
SLIMO siow IMC
SMP switch mode pump

Units of Measure

A unils of measure table is located in the Electrical Specifica-
tions section. Table 3-1 on page 17 lists all the abbreviations
used 1o measure the PSoC devices.

Numeric Naming

Hexidecimal numbers are represented with all letters in upper-
case with an appended lowercase 'h’ (for example, ‘14h’ or
‘3Ah’). Hexidecimal numbers may also be represented by a ‘0x’
prefix, the C coding convention. Binary numbers have an
appended lowercase ‘b’ (e.g., 01010100b’ or '01000011b").
Numbers not indicated by an 'h’ or ‘b’ are decimal.

Table of Contents

For an in depth discussion and more information on your PSoC
device, obtain the PSoC Mixed Signal Array Technical Refer-
ence Manual. This document encompasses and is organized
into the following chapters and sections.
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1. Pin Information
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This chapter describes, lists, and illustrates the CY8C27x43 PSoC device pins and pinout configurations.

1.1 Pinouts

The CYBC27x43 PSoC device is available in a variety of packages which are listed and illustrated in the following tables. Every port
pin (labeled with a “P”) is capable of Digital |O. However, Vss, Vdd, SMP, and XRES are not capable of Digital 10.

1.1.1 S-Pin Part Pinout

Table 1-1. 8-Pin Part Pinout (PDIP)

i Type { L
:I‘: Digital | Analog N[;:'Il‘le ) Descr_lptlon
1 10 le] PO[5] Analog column mux input and column output.
2 10 10 PO[3} Analog column mux input and column output.
3 10 P1[1] Crystal Input (XTALin), 12C Serial Clock (SCL)
4 Power Vss Ground connection.
5 10 P1[0] Crystal Qutput (XTALout), 12C Serial Data

(SDA)

6 10 10 PO[2] Analog column mux input and column output.
7 10 10 PO[4]) Analog column mux input and column output.
8 Power vdd Supply voltage.

LEGEND: A = Analog, | = Input, and O = Output.

CYB8C27143 8-Pin PSoC Device

(] T
AIO, PO[s] =} m Vdd
AID, POf3] 4 25 POj41, AIO
12€ SCL, XTALin, P11} w3 PO{2}, AID

Vss I P1[0], XTALoul, 12C SDA

August 3, 2004
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1. Pin Information

1.1.2 20-Pin Part Pinout

Table 1-2. 20-Pin Part Pinout {SSOP, SOIC)

i Type i P
::; Digital | Analog | "?:‘e Description
1 10 1 PO[7) Analog column mux input.
2 [[o] 10 PO{5) Analog column mux input and column output.
3 10 10 PO[3] Analog column mux input and column output,
4 10 | PO[1] Analog column mux input.
5 Power SMP Switch Mode Pump (SMP) connection to
external components required,
8 10 P1[7) 12C Serial Clock (SCL)
7 10 Pi[5] |I12C Serial Data (SDA)
8 10 P1(3]
9 10 P1[1] Crystal Input (XTALIn}, 12C Serial Clock (SCL)
10 Power Vss Ground conneclion.
1 10 P1{0] Crystal Output (XTALout), I2C Serial Data
. {SDA)
12 10 P1[2]
13 10 P1(4] Optional External Clock Input (EXTCLK)
14 10 P1[6]
15 Input XRES | Active high external reset with internal pull
down.
16 10 | PO[0] Analog column mux input.
17 [o] 10 PO(2) Analog column mux input and column output.
18 10 10 P0(4] Analog column mux input and column output.
19 10 | PO[6] Anzlog column mux input.
20 Power vdd Supply vollage.

LEGEND: A = Analog, ! = Input, and O = Cutput.

CY8C27243 20-Pin PSoC Device

e N B N
A, Pof7) = 1 20 = vad
AD, POIS) = 2 19 = POJS]. Al
A, PO S 3 18. = PO[4], AID
ALPOT o4 ..o U7 jm PO[) AID
swp ol 5 SSOP 1 |a pojol &
RCSCLPT e ¢ - SOIC - 15 = XRES
12C SDA, P1{5] = 7 ' 14 m P15}
PRI 8 13 |m P1[4), EXTCLX
12C SCL, XTALIn, P1[1] = 9 12 = P1[2]
Vss o 10 11 b= P1[0]. XTALowt, 12C SDA
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1. Pin Information

1.1.3 28-Pin Part Pinout
Table 1-3. 28-Pin Part Pinout (PDIP, SSOP, SOIC)
i Type Pin- .  Radentin

::: Digital | Analog | Name _D&PP‘IO!I

1 10 | PO[7)] Analog column mux input.

2 10 10 PO[5] Analog column mux input and column output.

3 10 10 PO3] Analog column mux input and column output.

4 10 | PO[1} Analog column mux input.

5 10 P2[7]

6 10 P2[5]

7 10 | P2[3} Direct switched capacitor block input.

8 10 ! P2[1] Direct switched capacitor block input.

9 Power SMP Switch Mode Pump (SMP) connection to
extemnal components required.

10 10 P1(7] 12C Serial Clock (SCL)

11 10 P1[5] 12C Serial Data (SDA)

12 10 P1(3]

13 {0} P1[1] Crystal tnput (XTALin), {2C Serial Clock (SCL}

14 Power Vss Ground connection.

15 10 P1[0]) Crystal Output (XTALout), 12C Serial Data
(SDA)

16 10 P1[2]

17 (o] P1[4] Optional External Clock input (EXTCLK)

18 10 P1(6]

19 Input XRES | Active high external reset with internal pull
down.

20 10 i P2{0} Direct switched capacitor block input.

21 10 | P2[2} Direct switched capacitor block input.

22 10 P2[4] External Analog Ground (AGND}

23 10 P216} External Voltage Reference (VRef}

24 10 | PO[0] Analog column mux input.

25 10 10 PO[2) Analog column mux input and column output.

26 10 10 PO[4] Analog column mux input and column output.

27 10 | PO[6] Analog column mux input.

28 Power vdd Supply voltage.

LEGEND: A = Analog, | = input, and O = Output.

CYB8C27443 28-Pin PSoC Device

Al PO(7) =
A, PO[S] =
ANIO, PO[3] =

A, PO[1] =

P2I5]
AlL P2[3]
AL P[]

SMP = '
12C SCL, P1{7] =1¢:

12C SDA, P1[5) =11

P13} =12

12C SCL, XTALin, P1[1] =13
Vss =14

*
B oW -

N

= Vdd
o Poj6). Al

B POj4], AIO
= Poj2), AIO

e POl A
;= P2{6], External VRef

e P2]4], External AGND

‘m P2[2), Al
. m P2[0], At

= XRES

=Rl

= P1j4), EXTCLK

= P1[2)

P1[0), XTALout, 12C SDA

August 3, 2004

Document No. 38-12012 Rev. *I

10



CY8C27x43 Final Data Sheet 1. Pin Information

11.4 44-Pin Part Pinout

Table 1-4. 44-Pin Part Pinout (TQFP)

;i,, Type | Pin : Description CY8C27543 44-Pin PSoC Device
. | Digital | Analog | Name
1 10 P2(5] g
2 10 I P2(3) Direct switched capacitor block input. ;
3 10 | P2[1] | Direct switched capacitor block input. oo oo g
4 10 Pan I <<
5 10 P4[5] EESREE, 82808
6 10 P4[3] fEEEEIERRER
7 ) P4{1] AN oTio %
8 Power SMP | Switch Mode Pump (SMP) connection to P2[5] Bl R 9 P33\ P214], Extenal AGND
extenal components required. Al P2[3] 32 m P2[2), Al
9 10 P3[7] Al, P2{1] 31 m P2[0), At
10 10 P3|5) P4[7] 30 jm P4[6)
1" 10 P3[3] P4[5) | P44
12 10 P3[1} P4{3) | Pal2]
13 10 P1{7] | 12C Serial Clock (SCL) Pa[1] = P410]
4 | 10 PA[S] | 12C Serial Dala (SDA) 'frl"Pl N )ng[i]s
15 | 10 P1{3) PIS] e P32
16 10 PI1] | Crystat Input (XTALin), 12C Serial Clock (SCL) P3[3) b P3p2)
17 Power Vss Ground connection.
18 Lol P1[0} ?S%ZL?I Qutput (XTALout), 12C Serial Data CEERC2SETEE
19 10 P1(2] ' EC_:,E,K‘:.)E_EE_EE
20| 10 P1{4] | Optional External Clock Input (EXTCLK) 8o 2 3 4
21 10 Pil6] gg % E E
22 10 P3{0] o <
23 10 P3[2] o 9
24 o] P3[4} a9 9
25 10 P3(6] -
26 Input XRES | Active high external reset with internal puli
down.
27 10 P4[0}
28 10 Pa[2]
29 10 pP4[4]
30 10 P4[6}
3 10 | P2[0) Direct switched capacitor block input.
32 10 1 P2(2] Direct switched capacilor block input.
33 10 P2[4] Externat Analog Ground (AGND)
34 10 P2[6) External Voltage Reference (VRef)
35 10 i PO[0] Analog column mux input.
36 10 10 PO[2) Analog column mux input and column cutput.
37 10 10 PO[4) Analog column mux input and column output,
38 10 I POl6) Analog column mux input.
39 Power Vdd Supply voltage.
40 le b PO[7) Analog column mux input.
41 10 10 PO[5) Analog column mux input and column output.
42 10 10 POL3] Analog column mux input and column output.
43 10 1 PO[1] Analog column mux input.
44 10 P2[7)

LEGEND: A = Analog, | = Input, and O = Output.

August 3, 2004 Document No. 38-12012 Rev. *i 1"
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1. Pin information

1.1.5 48-Pin Part Pinouts
Table 1-5. 48-Pin Part Pinout (SSOP)
a Type iR i
'T: Digital | Analog. H?n':e Description
1 10 | PO[7] Analog column mux input.
2 10 10 PO[5] Analog column mux input and column output.
3 10 10 PO[3] Analog column mux input and column output.
4 10 ! PO[1} Analog column mux input.
5 10 P2{7)
6 10 P2[5)
7 10 b P2[3) Direct swilched capacitor block input.
8 10 | P2{1] | Direct switched capacitor block input.
9 10 P4(7)
10 10 P4[5]
11 10 P4l3)
12 10 P4[1]
13 Power SMP Switch Mode Pump (SMP) connection to
extemnal components required.
14 10 P3[7]
15 10 P3(5]
16 10 P3{3)
17 10 P3[1)
18 10 P5[3]
19 10 P5{1]
20 10 P1[7} 12C Serial Clock (SCL)
21 10 P1[5) 12C Serial Data (SDA}
22 10 P1(3] '
23 10 P1[1] Crystal Input (XTALin), 12C Serial Clock (SCL)
24 Power Vss Ground connection,
25 10 P1[0] | Crystal Output (XTALout), 12C Serial Data
(SDA)
26 10 P1[2)
27 10 P1[4] Optional External Clock Input (EXTCLK)
28 10 P1[6]
29 10 P5[0]
30 10 P5{2]
3 10 P3[0]
32 10 P3(2)
33 10 P3{4}
34 10 P3i6)
a5 input XRES | Active high external reset with internal pull
down.
36 10 P4{0]
37 10 P4[2]
38 10 P4[4]
38 0 P4[6]
40 10 | P2{oj Direct switched capacitor block input.
41 10 f P2[2] Direct switched capacitor block input.
42 10 P2[4] External Analog Ground (AGND)
43 10 P2[6] External Voltage Reference (VRef)
44 10 I PO[0) Analog column mux input.
45 10 10 PG[2) Analog column mux input and column output,
48 10 10 PO[4] Analog column mux input and column output,
47 10 | PQ[6} Analog column mux input.
48 Power vdd Supply voltage.

LEGEND: A = Analog, | = Input, and O = Output.

CYBC27643 48-Pin PSoC Device

'™ S
AlLPO[7]) =1 48
AIQ, PO[5] =2 . 47
AIQ, PO[3] = '3 46
Al PO[1] = 4 45
P2I5) =@ 6; 43
AL P2[3} w37 ‘42
Al P2[1] o 8 a1
Pa[7] = G 40
P4[5] = 10 39
P4(3] =11 38
P4[1] w12 - - - 37
SMP =13 SSOP 36
P37 =14 - '35
P3[5] =15 34
P3[3] A 16 33
P3[1] m AT 32
PS[3] i 18 31
P5[1] =49- 30
12C SCL, P1[7] L 29
12C SDA, P1[5) =217 28
P1[3] = 22 27
12C SCL, XTALin, P1[1] ={23 26
Vss of 24 25

vdd

PO[6], Al

PO{2), AlO

PO[4], AIO

PO[0]), AY

P2[6), External VRef
P2[4], External AGND
P2{2), Al

P2[0), AY

P4[6]

Pa[4]

P4(2)

P4[0]

XRES

P3(6}

P3[4]

P3[2]

P3[0]

P5{2)

P5[0]

P1[6}

P14}, EXTCLK
P1[2]

P10}, XTALout, 12C SDA
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CY8C27x43 Final Data Sheet 1. Pin Information

Table 1-6. 48-Pin Part Pinout (MLF*)

ITn Type Pin _ Description CYB8C27643 48-Pin PSoC Device
0. | Digital | Analog | Name ‘ =
1 10 1 P2{3] Direct switched capacitor block input. x
2 10 I P2[1] | Direct switched capacitor block input. E
S P47} 299z =%%8=3
8 1o Pa1] Al, P2[3] : P2{4), External AGND
7 Power SMP Switch Mode Pump (SMP) connection to Al P2[1] bm; P2[2), Al
external components required. :
Pa[7] P2[0], Al
s 1 10 syl P[5} Pa[g]
9 10 P3[5} P4[3] . P4[4]
10 10 P3[3] Pa[1] P4j2]
" 10 P3{1] SMP m7 ‘ (Top View) P40}
12 10 P5[3] P3[7] mg = XRES
13 10 P5[1) P3[5) P3[6}
4] 10 PAT] | 12C Senal Clock {SCL) P3(3) o P3(4]
1 10 PA[5] | 12C Serial Data (SDA) iggi ; 2{(2)}
16 10 Pi[3) =
17 10 P1{1] | Crystal Input (XTALin), 12C Serial Clock (SCL) CTESEE.BRESESR
18 Power Vss Ground connection. g Ej E:E & = aaaadad
19 10 P10] | Crystal Output (XTALout), 12C Serial Data 3 é S g I
(SDA) oo % E K
20 10 P12 s g o™
21 0 P1[4] | Optional External Clock Input (EXTCLK) S8
22 10 P1(6] 8 8
23 10 P5[0}
24 10 P5[2)
25 10 P3[0)
26 10 P3[2)
27 10 P3[4}
28 10 P3[6}
29 Input XRES | Active high external reset with internal pull
down.
30 10 P4[0]
3 10 P42}
32 10 P4[4)
33 10 Pa{6]
34 {o] I P2[0] Direct switched capacitor block input.
35 10 I P2[2} Direct switched capacitor block input.
36 10 P214} External Analog Ground (AGND)
37 10 P2[6] External Voltage Reference (VRef)
38 10 i PO[0] Analog column mux input.
39 10 10 PO{2] Analog column mux input and column output.
40 10 10 PO[4] Analog column mux input and column output.
41 10 | PO{6} Analog column mux input.
42 Power vdd Supply voltage.
43 10 | PO[7] Analog column mux input.
44 10 10 PO(5] Analog column mux input and column output.
45 10 10 PO[3] Analog column mux input and column output.
46 0] ¥ PO[1] Analog column mux input.
47 10 P2[7]
48 10 P25}

LEGEND: A = Analog, | = Input, and O = Output.
* The MLF package has a center pad that must be connected to ground (Vss).
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12. Register Reference
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This chapter lists the registers of the CY8C27x43 PSoC device. For detailed register information, reference the PSoC™ Mixed Sig-

nal Array Technical Reference Manual.

2.1 Register Conventions

The register conventions specific to this section are listed in the
following table.

Convention Description
Read register or bit(s)

Write register or bit(s)

Logical register or bit(s)

Clearable register or bit(s)

wlo|r|lsio

Access is bit specific

2.2 Register Mapping Tables

The PSoC device has a total register address space of 512
bytes. The register space is referred to as 10 space and is
divided into two banks. The XO1 bit in the Flag register (CPU_F)
determines which bank the user is currently in. When the XO!
bit is set the user is in bank 1.

Note In the following register mapping tables, blank fields are
reserved and should not be accessed.

August 3, 2004
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2. Register Reference

Register Map Bank 0 Table: User Space

S b = » S > : S >
5 25| @ LE Z%| @ s JEAN| 8 s AN
PRTODR 00 RW 40 ASC10CRO 80 RW 1)
PRTOIE 04 RwW 41 ASC10CR1 81 RW C1
PRTOGS 02 RwW 42 ASC10CR2 g2 RW C2
PRTODM2 Q3 RW 43 ASC10CR3 83 RW C3
PRT1DR 04 RwW 44 ASD11CRO 84 RW C4
PRTUE 05 RW 45 ASD11CR1t 85 RW C5
PRT1GS 06 RW 46 ASD11CR2 86 RW ]
PRT1DM2 o7 RW 47 ASD11CR3 87 RW c7
PRT2DR 0B RW 48 ASC12CRO 88 RW Cc8
PRTZIE 08 RW 49 ASC12CR1 89 RwW co
PRT2GS 0A RW 4A ASC12CR2 8A RW CA
PRT2DM2 0B RW 48 ASC12CR3 8B RW cB
PRT3DR 1o} RW 4C ASD13CRO 8C RwW cc
PRT3IE 0D RW 4D ASD13CR1 8D RwW CD
PRT3GS OE RW 4E ASD13CR2 8E RW CE
PRT3DM2 OF RW 4F ASD13CR3 8F RW CF
PRT4DR 10 RwW 50 ASD20CR0 90 RW Do
PRT4IE H RW 51 ASDZ20CR1 91 RW D1
PRT4GS 12 RW 52 ASD20CR2 92 Rw D2
PRT4DM2 13 RW 53 ASD20CR3 93 RW D3
PRT5DR 14 RW 54 ASC21CR0O 94 RW D4
PRTSIE 15 RW 55 ASC21CR1 95 RW D5
PRT5GS 16 RW 56 ASCZ21CR2 96 RW 12C_CFG D6 RW
PRTS5DM2 17 Rw 57 ASC21CR3 97 RW 12C_SCR o7 #
18 58 ASD22CRO 98 RW 12C_DR D8 RW
19 59 ASD22CR1 99 RW | 12C_MSCR D9 #
1A 5A ASD22CR2 9A RW |} INT_CLRO DA RW
1B 5B ASD22CR3 9B RW INT_CLR1* DB RW
1C 5C ASC23CRO 8C RwW DC
1D 5D ASC23CR1 9D RwW INT_CLR3 DD Rw
iE 5E ASC23CR2 9E Rw INT_MSK3 DE RW
1F 5F ASCZ23CR3 9F RwW DF
DBBOODRO 20 # AMX_IN 60 RW A0 INT_MSKD EO RwW
DBBOODR1 21 w 61 A1l INT_MSK1 E1 RwW
DBBOODR2 22 RW 62 A2 INT_VC E2 RC
DBBOCCRO 23 # ARF_CR 63 RW A3 RES_WDT E3 w
DBB01DRO 24 # CMP_CRO 64 # Ad DEC_DH E4 RC
DBBO1DR1 25 W ASY_CR 65 # A5 DEC_DL E5 RC
DBB01DR2 26 RW | CMP_CR1 66 RW AB DEC_CRO E6 RwW
DBBO1CRO 27 # o7 A7 DEC_CR1 E7 RW
DCBO02DRO 28 # 68 AB MUL_X E8 w
DCB02DR1 29 W 69 A9 MUL_Y E9 w
DCB02DR2 2A RW 6A AA MUL_OH EA R
DCBOZCRO 28 # 6B AB MUL_DL £B R
DCBO3DRO 2C # 6C AC ACC_DR1 EC RW
DCBO30DR1 20 w 6D AD ACC_DRO ED RW
DCBO3DR2 2E RW 6E AE ACC_DR3 EE RW
DCBO3CRO 2F # 6F AF ACC_DR2 EF RW
DEB10DRO 30 # ACBOOCR3 70 RW ROIORI BO RW FO
DBB10DR1 kx| w ACBOOCRO 71 RW } RDIOSYN B1 RwW F1
DBB10DR2 32 RW | ACBOOCR1 72 RW RDIDIS B2 RW F2
DBB10CRO 33 # ACBOOCR2 73 RwW | RDIOLTO B3 RW F3
DBB11DRO 34 # ACBO1CR3 74 RW RDIOLT1 B4 RW F4
DBB11DR1 35 w ACBO1CRO 75 RwW RDIOROO BS RwW F5
DBB11DR2 36 RW ACBO1CR1 76 RW RDIORO1 B6 RW F6
DBB11CRO 37 # ACBO1CR2 77 RW B7 CPU_F F7 RL
DCB12DR0O 38 # ACB02CR3 78 RW | RDIMRI B8 RW F8
DCB12DR1 39 w ACBO2CRO 79 RW | RDI1SYN BS RwW F9
DCB12DR2 3A RW [ ACBOZ2CR1 TA Rw | RDIIS BA RW FA
DCB12CROC 3B # ACBO2CR2 78 Rw RDITLTO BB RW FB
DCB13DRO 3C # ACBO3CR3 7C RW { RDIILT1 BC RW FC
DCB13DR1 30 W ACBO3CRO 70 RwW | RDIMRCO BD RW FD
DCB13DR2 3E RwW | ACBO3CR1 7E RW RDITRO1 BE RW | CPU_SCR1 FE #
DCB13CRO 3F # ACBO3CR2 7F RW BF CPU_SCRO FF #

Blank fields are Reserved and should not be accessed.

# Access is bit specific.
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2. Register Reference

Register Map Bank 1 Table:

3 B 8 & L @

PRTODMO 00 RwW ASC1CCRO
PRTODM1 01 RW 41 ASC10CR1
PRTQICO 02 RW 42 ASC10CR2
PRTOICY 03 RwW 43 ASC10CR3
PRT1DMO 04 RwW 44 ASD11CRO
PRT1DM1 05 RW 45 ASD11CR1
PRT1IC0O 06 RW 46 ASD11CR2
PRT1ICt o7 RwW 47 ASD11CR3
PRT2DMO 08 RW 48 ASC12CRO
PRT2DM1 s RW 49 ASC12CR1
PRT2ICO 0A RW 44 ASC12CR2
PRT2IC1 0B RW 4B ASC12CR3
PRT3DMO 0C RW 4C ASD13CRO
PRT3DM1 (]9 RW 4D ASD13CR1
PRT3ICO OE RW 4E ASD13CR2
PRT3ICT OF RW 4F ASDI13CR3
PRT40MO 10 RW 50 ASD20CRO 90 RW GDI_O_IN DO RW
PRT4DM1 1 RW 5 ASD20CR1 91 RwW GDI_E_IN m RW
PRT4ICO 12 RW 52 ASD20CR2 92 RW GDI_O_CU D2 RW
PRT4IC1 13 RW 53 ASD20CR3 93 RW GDI_E_OU D3 RW
PRT5DMO 14 RW 54 ASC21CR0 94 RwW D4
PRT5DM1 15 RW 55 ASC21CR1 95 RW D5
PRT5ICO 18 RW 56 ASC21CR2 96 RW D&
PRT5I1C1 17 RW 57 ASC21CR3 97 RW D7

18 58 ASD22CR0O 98 RW D8

19 59 ASD22CR1 99 RW Dg

1A 5A ASD22CR2 SA RW DA

1B 5B ASD22CR3 9B RW DB

1C 5C ASC23CR0O ac RW bC

10 50 ASC23CR1 8D RW OSC_GO _EN{ DD RwW

iE 5E ASC23CR2 9E RW OSC_CR4 DE RW

1F 5F ASC23CR3 gF RW OSC_CR3 DF RW
DBBOOFN 20 RW CLK_CRO 60 RwW AD OSC_CR0Q EQ RW
DBBOOIN 21 RW CLK_CR1 61 RW Al 0SC_CR1 E1 RwW
0BBOOOU 22 RwW ABF_CRO 62 RW A2 QOSC_CR2 E2 RW

23 AMD_CRO 83 Rw A3 VLT_CR E3 RW
DBBO1FN 24 RW 64 Ad VLT_CMP E4 R
DBBO1IN 25 RW 65 AS ES
DBBO1OU 26 RW AMD_CR1 &6 RwW A& E6

27 ALT_CRO o7 RW A7 E7
DCBO2FN 28 RW ALT_CR1 68 RW AB IMO_TR £8 w
DCBO2IN 29 RwW CLK_CR2 69 RwW A9 ILO_TR ES w
DCB020U 2A RW BA AA BDG_TR EA RW

28 6B AB ECO_TR EB w
DCBO3FN 2C RW 6C AC EC
DCBO3IN 2D RW 6D AD ED
DCBO30U 2E RW B6E AE EE

2F 6F AF EF
DBB10FN 30 RwW ACBOOCR3 70 RwW RDIORE BO RW Fo
DBB10IN 31 RwW ACBOOCRO 71 RwW RDIOSYN B1 RW F1
DBB100OU 32 RW ACBOOCR1 72 RW RDIOIS B2 RwW F2

33 ACBO0OCR2 73 RW RDIOLTO B3 RW F3
DBB11FN 34 RW ACBQI1CR3 74 RW ROIOLT1 B4 RwW F4
DBB11IN 35 RwW ACBO1CRO 75 RW RDICROD B5 RW F5
DBB110V 36 RW ACBO1CRA1 76 RW RDIOROY B6 RwW F6

37 ACBO1CR2 77 RW B7 CPU_F F7 RL
DCB12FN 38 RW ACB0O2CR3 78 RW RDIMRI B8 RW F8
DCB12IN 35 RW ACB0O2CRO 79 RW RDIISYN B9 RW F9
DCB120U 3A Rw ACB02CR1 TA RW RDHIS BA RW FA

3B ACB02CR2 78 RW RDILTO BB RW FB
DCB13FN ac RW ACBO3CR3 7C RW ROIILTY BC RW FC
DCB13IN ki) RW ACBO3CRO 70 RW RDIMROO 8D RW FD
pCB130U 3E RW ACBOICR1 7E RW RDITRO1 BE RW CPU_SCR1 FE #

3F ACBO3CR2 7F RW BF CPU_SCRO FF #

Blank fields are Reserved and should not be accessed.

K Access is bit specific.
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CY8C27x43 Final Data Sheet

3. Electrical Specifications

3.1

Absolute Maximum Ratings

Table 3-2. Absolute Maximum Ratings

Symbol Description - Min “Fyp Max. ‘| Units . | Nofes
Ts16 Storage Temperature -55 - +100 o Higher storage temperatures will reduce data
retention time.
Ta Ambient Temperature with Power Applied -40 - +85 oc
Vdd Supply Voltage on Vdd Relative to Vss -0.5 - +6.0 Vv
Vio DC input Voltage Vss-0.5 |- Vdd+05 |V
- DC Voltage Applied to Tri-state Ves-05 |- Vdd+05 |V
Imio Maximum Current into any Port Pin -25 - +50 mA
Inmaio Maximum Current into any Port Pin Configured as Analog | -50 - +50 mA
Driver
ESD Eiectro Static Discharge Voltage 2000 - - \ Human Body Model ESD
- Latch-up Current - - 200 mA
3.2 Operating Temperature
Table 3-3. Operating Temperature
Symbol Description Min Typ Max Unifs Notes
Ta Ambient Temperature -40 - +85 oc
T, Junction Temperature -40 - +100 °C The temperature rise from ambient to junction is

package specific. See 'Thermal impedances’
on page 41, The user must limit the power con-
sumption to comply with this requirerment.
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3. Electrical Specifications

3.3

3.3.1

DC Electrical Characteristics

DC Chip-Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Tp £ 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and

are for design guidance only.

Table 3-4. DC Chip-Level Specifications

Symbot Description . . Min Typ | -Max | Units: | Notes

Vvdd Supply Voltage 3.00 - 5.25 Vv

Ioo Supply Current - 5 8 mA Conditions are Vdd = 5.0V, Ty = 25°C, CPU = 3
MHz, 48 MHz = Disabled. VC1 = 1.5 MHz, VC2
=93.75 kHz, vC3 = 93.75 kHz.

Ioos Supply Current - 3.3 6.0 mA Conditions are Vdd = 3.3V, T, = 25°C, CPU = 3
MHz, 48 MHz = Disabled, VC1 = 1.5 MHz, VC2
=93.75 kHz, VC3 = 93.75 kHz.

Isg Sieep (Mode) Current with POR, LVD, Sleep Timer, and - 3 6.5 LA, Conditions are with internal slow speed oscilla-

WDT? tor, Vad = 3.3V, -40°C < Tp < 55°C.
IsBH Sleep (Mode} Current with POR, LVD, Sleep Timer, and - 4 25 A Conditions are with internal slow speed oscilla-
WDT at high temperature.® tor, Vdd = 3.3V, 55°C < T4 < 85°C.
lsexTL Sleep (Mode) Current with POR, LVD, Sleep Timer, WDT, |- 4 75 A Conditions are with properly loaded, 1 uW max,
and external crystal.® 32.768 kHz crystal. Vdd = 3.3V, 40°C 5 Ta <
55 °C.
lsaxTin | Sleep (Mode) Current with POR, LVD, Sleep Timer, WDT, |- 5 26 A Conditions are with properly loaded, 1 pW max,
and external crystal at high temperature.® 32.768 kHz crystal. Vdd = 3.3V, 55°C < T, < 85
°c.
VREF Reference Voltage (Bandgap) for Silicon A ® 1.275 1.300 1.325 ' Trimmed for appropriate Vdd.
VREF Reference Voltage (Bandgap) for Silicon B ® 1.280 1.300 1.320 v Trimmed for appropriate Vdd.

a. Standby currentincludes all functions (POR, LVD, WOT, Sleep Time} needed for reliable system operation. This shoutd be compared with devices that have simifar functions
enabled.

b. Reler to the Ordering Information chapler on page 42.

3.3.2

DC General Purpose IO Specifications

The following table lists guaranteed maximum and minimum specifications for the voitage and temperature ranges: 4.75V to 5.25V
and -40°C < T, < 85°C, or 3.0V to 3.6V and 40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-5. DC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Rpy Pull up Resistor 4 5.6 8 k2

Rpp Pull down Resistor 4 5.6 ka2

VoK High Qutput Level Vdd-1.0 |- - \Y HOH = 10 mA, Vdd = 4.75 to 5.25V (8 total loads,
4 on even pert pins (for example, P0O[2], P1{4]),
4 on odd port pins (for example, PO[3], P1[5])).

VoL Low Output Level - - 0.75 v 10L = 25 mA, Vdd = 4.7510 5.25V (8 total loads,
4 on even port pins (for example, P0[2), P1[4]),
4 on odd port pins (for example, PO[3], P1(5])).

Vi Input Low Level - - 0.8 v Vdd=3.010525

Vi input High Level 21 - v Vdd =3.010 525

VH Input Hysterisis - 60 - mV

" Input Leakage (Absolute Value) - 1 - nA Gross tested to 1 pA.

Cin Capacitive Load on Pins as Input - 3.5 10 pF Package and pin dependent. Temp = 25°C.

Cour Capacitive Load on Pins as Output - 35 10 pF Package and pin dependent. Temp = 25°C.
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CY8C27x43 Final Data Sheet 3. Electrical Specifications

3.3.3 DC Operational Amplifier Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < T4 < 85°C, or 3.0V to 3.6V and 40°C < Tp < B5°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

The Operational Amplifier is a component of both the Analog Continuous Time PSoC blocks and the Analog Swilched Cap PSoC
blocks. The guaranteed specifications are measured in the Analog Continuous Time PSoC block. Typical parameters apply to 5V at
25°C and are for design guidance only.

Table 3-6. 5V DC Operational Amplifier Specifications

Symboi i .. :Description - Min | Typ f Maxiof Units R Notes
Vosoa Input Offset Voltage (absolute value)
Power = Low, Opamp Bias = High - 1.6 i0 my
Power = Medium, Opamp Bias = High - 1.3 8 mv
Power = High, Opamp Bias = High - 1.2 7.5 mV
TCVosoa | Average Input Ofiset Voltage Drift - 7.0 35.0 uvree
IEeBOA Input Leakage Current {Port 0 Analog Pins) - 20 - pA Gross tested to 1 pA.
Civoa input Capacitance {Port 0 Analog Pins) - 4.5 8.5 PF Package and pin dependent. Temp = 25°C.
Vemoa Common Mode Voltage Range 0.0 - vdd v The common-mode input vollage lr;:llnge is mea-
. : han . Th
Ssarr:nn;ot;ah:;:de Voltage Range (high power or high 0.5 - vdd - 0.5 ::;ec?ﬁg:i):r? ini[uzzzlﬁr?e?%?;ignsﬁ:npo:ed
by the characteristics of the analog output
buffer.
CMRRga Common Mode Rejection Ratio - - dB Specification is applicable at high power. For all
Power = Low 60 other bias modes (except high power, high
opamp bias), minimum is 60 dB.
Power = Medium 60
Power = High 60
GoLoa Open Loop Gain . - - dB Specification is applicable at high power. For all
Power = Low 50 othar bias modes (except high power, high
) opamp bias), minimum is 60 dB.
Power = Medium 60
Power = High 80
VoHRIGHOA High Qutput Voltage Swing (internal signals)
Power = Low vdd-02 |- - \
Power = Medium vdd-0.2 |- - v
Power = High vdd-0.5 |- - v
YoLowoa Low Output Voltage Swing (internal signals)
Power = Low - - 02 \
Power = Medium - - 0.2 v
Power = High - - 0.5 v
Isoa Supply Cutrent (including associated AGND buffer)
Power = Low, Opamp Bias = Low - 150 200 LA
Power = Low, Opamp Bias = High - 300 400 pA
Power = Medium, Opamp Bias = Low - 600 800 pA
Power = Medium, Opamp Bias = High - 1200 1600 HA
Power = High, Opamp Bias = Low - 2400 3200 pA
Power = High, Opamp Bias = High - 4500 £400 pA
PSRRga Supply Voltage Rejection Ratio 60 - - dB OV < V)y < {Vdd - 2.25) or
(Vdd - 1.25V} < Vyy < Vdd.
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3. Electrical Specifications

Table 3-7. 3.3V DC Operational Amplifier Specifications

Symbol . Destription Min Typ Max:" | “Units Note's
Vosoa input Offset Voltage (absclute value)
Power = Low, Opamp Bias = High - 1.65 10 mv
Power = Megium, Opamp Blas = High - 1.32 8 mv
High Power is 5 Volts Only
TCVosos | Average Input Offset Voltage Drift - 7.0 35.0 uvec
lEBOA Input Leakage Current {Port 0 Analog Pins) - 20 - pPA Gross tested to 1 pA,
Cinoa Input Capacitance (Port 0 Analog Pins) - 4.5 9.5 pF Package and pin dependent. Temp = 25°C.
Vemoa Common Mode Voliage Range 0.2 - Vdd-02 |V The common-maode input voltage range is
measured through an analog output buffer.
The specification includes the limitations
imposed by the characteristics of the analog
output buffer.
CMRRg, Common Mode Rejection Ratio - - dB Specification is applicable at high power. For
Power = Low 50 all other bias modes (except high power, high
opamp bias), minimum is 60 dB.
Power = Medium 50
Powar = High 50
Goroa Open Loop Gain - - dB Specification is applicable at high power. For
Power = Low 60 all other bias modes (except high power, high
opamp bias), minimum is 60 dB.
Power = Medium 60
Power = High 80
VoHigHoa | High Outpul Voltage Swing (internal signals)
Power = Low vdd-02 |- - v
Power = Medium Vdd-02 |- - v
Power = High is 5V only Vdd-02 |- - \4
VoLowoa Low Outpul Voltage Swing (intermal signals)
Power = Low - - 0.2 v
Power = Medium - - 0.2 v
Power = High - - 02 v
Is0A Supply Current (including associated AGND bufler)
Power = Low, Opamp Bias = Low - 150 200 HA
Power = Low, Opamp Bias = High - 300 400 HA
Power = Medium, Opamp Bias = Low - 600 800 HA
Power = Medium, Opamp Bias = High - 1200 1600 pA
Power = High, Opamp Bias = Low - 2400 3200 HA
Power = High, Opamp Bias = High - 4600 6400 BA
PSRR@4 Supply Vollage Rejection Ratic 50 - - dB 0V < V) < (Vdd - 2.25) or
{Vdd - 1.25V) < Viy < Vdd.
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3. Electrical Specifications

3.34

DC Analog Output Buffer Specifications

The following tables list guaranteed maximum and minimum specifications for the voitage and temperature ranges: 4.75V to 5.25V
and -40°C < T, < 85°C, or 3.0V {0 3.6V and -40°C < Ty, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-8. 5V DC Analog Output Buffer Specifications

Symbot Description Min loayp | cMax 1 Units Notaes
Vasos Input Offset Voltage (Absolute Value) - 3 12 mvV
TCVasos Average Input Offset Voltage Drift - +6 - pvicC
Vemon Common-Mode Input Voitage Range 0.5 - Vdd-1.0 \
Routop Output Resistance

Power = Low - 1 - Q
Power = High - 1 - Q
Vonigros | High Output Voltage Swing (Load = 32 ohms to Vdd/2)
Pawer = Low 0.5xVdd + 13 |~ - v
Power = High _ _ v
0.5xVdd + 1.3
VoLowos Low Qutput Voltage Swing (Load = 32 ohms to Vdd/2)
Power = Low - - 0.5xVdd-13 |V
Power = High - - 05xvdd-13 |V
sos Supply Current Including Bias Cell (No Load)
Power = Low - 1.1 51 mA
Power = High - 26 88 mA
PSRRog Supply Voltage Rejection Ratio 60 - - dB
Table 3-9. 3.3V DC Analog Output Buffer Specifications

Symbol Dascription i Min. - Typ . Max Units Notes
Vosoa Input Offset Voitage (Absolule Value) - 3 12 mv
TCVosop Average Input Offset Voltage Drift - +6 - uvi*C
Vemos Common-Mode Input Voltage Range 0.5 - Vvdd - 1.0 v
Routos Output Resistance

Power = Low - 1 - Q

Power = High - 1 - Q
VOHIGHOB High Output Voltage Swing (Load = 1k ohms to Vdd/2)

Power = Low 0.5xVdd+ 1.0 - - v

Power = High 05xVdd+ 10|~ - A
VoLowos Low Qutput Voltage Swing (Load = 1k ohms to Vdd/2)

Power = Low - - 05xvdd-10 |V

Power = High - - 05xvdd-1.0 |V
IsoB Supply Current Including Bias Celt (No Load)

Power = Low 08 2.0 mA

Power = High - 20 4.3 mA
PSRRog Supply Voltage Rejection Ratio 60 - - dB
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3. Electrical Specifications

3.3.5

DC Switch Mode Pump Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < T, < 85°C, or 3.0V o 3.6V and -40°C < Tp < 85°C, respectively. Typicai paramelers apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-10. DC Switch Mode Pump (SMP) Specifications

Symbol Description Min Typ Max | Units - Notas

Vpump 5V 5V Qutput Voltage 4.75 50 5.25 v Configuration of foolnote 2. Average, neglecting
ripple. SMP trip voitage is set to 5.0V,

Vpume 3V 3V Output Voltage 3.00 3.25 3.60 v Configuration of footnote ®. Average, neglecting
ripple. SMP trip voltage is set to 3.25V.

Isump Available Output Current Configuration of footnote °.

VpaT = 1.5V, Vpyue = 3.25V 8 - - mA SMP trip voltage is set to 3.25V.
Vgar = 1.8V, Vpymp = 5.0V 5 - - mA SMP trip voltage is set to 5.0V.

VgarSV Input Voltage Range from Battery 1.8 - 5.0 v Configuration of footnote ®. SMP trip vollage is
setto 5.0V.

VeardV Input Voltage Range from Battery 1.0 - 33 v Configuration of footnote ®. SMP trip voliage is
setto 3.25V.

VBATSTART Minimum Input Voltage from Battery to Start Pump 1.1 - - v Configuration of footnote 2.

AVpymp Line | Line Regulation (over Vgar range) - 5 - %Vo Configuration of footnote 2. Vg is the *Vdd
Value for PUMP Trip™ specified by the VM[2:0]
setting in the DC POR and LVD Specification,
Table 3-16 on page 26.

AVpywmp_Load | Load Regulation - 5 - %Vo Configuration of footnate °. Vg is the “vdd
Value for PUMP Trip” specified by the VM[2:0]
selting in the DC POR and LVD Specification,
Table 3-16 on page 26.

AVpump_ripple | Output Voltage Ripple (depends on capacitor/ioad) | - 100 - mvpp Configuration of footnote 2. Load is 5mA.

Es Efficiency 35 50 - % Configuration of footnote . Load is 5 mA. SMP
trip voltage is set fo 3.25V.

Fpump Switching Frequency - 13 - MHz

DCpume Switching Duty Cycle - 50 - %

a. Lqy=2pHinductor, C; = 10 pF capacitor, D, = Schottky diode. See Figure 3-2.

3]
™~
LT
[ ]
b vdd Veuwr
d =3
L -
L - e C1. 7T~
SMP -
+ - -
Voar = Battery o PSoC™ I
-
= ol
Vss ]

Figure 3-2. Basic Switch Mode Pump Circuit
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3. Electrical Specifications

3.36

DC Analog Reference Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ty < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and

are for design guidance only.

The guaranteed specifications are measured through the Analog Continuous Time PSoC blocks. The power levels for AGND refer to
the power of the Analog Continuous Time PSoC block. The power levels for RefHi and ReflLo refer to the Analog Reference Control
register. The limits stated for AGND include the offset error of the AGND buffer local to the Analog Continuous Time PSoC block.

Reference control power is high.

Table 3-11. Silicon Revision A — 5V DC Analog Reference Specifications

Symbol Description Min Typ Max Units
BG Bandgap Voltage Reference 1.274 1.30 1.326 v
- AGND = Vdd/2® vddi2 - 0.030 vdd/2 - 0.004 vda/i2 + 0.003 \
- AGND = 2 x BandGap?® 2xBG-0.043 2xBG-0.010 2xBG +0.024 \
- AGND = P2[4] {P2[4] = Vdd/2)? P2[4] - 0.013 P2(4] P2[4] + 0.014 v
- AGND = BandGap® BG - 0.009 BG BG + 0.009 v
- AGND = 1.6 x BandGap® 16XBG-0.018 16X BG 1.6xBG+0.018 v
- AGND Block to Block Variation (AGND = Vdd/2)® -0.034 0.000 0.034 v
- RefHi = Vdd/2 + BandGap Vdd/2 + BG - 0.140 Vddi2 + BG - 0.018 Vddr2 + BG + 0.103 A
- RefHi = 3 x BandGap 3xBG-0.112 3xBG-0.018 3xBG +0.076 V'
- RefHi = 2 x BandGap + P2[6) (P2[6] = 1.3V) 2xBG+ P2[6]-0.113 {2 xBG + P2(6]-0.018 |2xBG + P2{6] + 0.077 |V
- RefHi = P2[4] + BandGap (P2[4) = Vdd/2) P2{4] + BG - 0.130 P2(4]} + BG - 0.016 P2[4] + BG + 0.098 v
- RefHi = P2[4] + P2[6] (P2[4] = Vdd/2, P2[6] = 1.3V) P2{4) + P2{6]-0.133 | P2[4) + P2[6]-0.016 | P2[4) + P2[6] + 0.100 |V
- RefHi = 3.2 x BandGap 3.2xBG-0.112 3.2xBG 3.2xBG +0.076 \'
- ReflLo = Vdd/2 - BandGap Vdds2 - BG - 0.051 Vddi2 - BG + 0.024 Vdd/2 - BG + 0.098 v
- ReflLo = BandGap BG - 0.082 BG +0.023 BG + 0.129 v
- ReflLo = 2 x BandGap - P2[6] (P2[6] = 1.3V) 2xBG-P2[6]-0.084 |2xBG-P2[6]+ 0025 |2xBG-P2(6]+0.134 |V
- ReflLo = P2[4] - BandGap (P2{4) = Vdd/2} P2{4] - BG - 0.056 P2[4] - BG + 0.026 P2}4] - BG + 0.107 v
- RefLo = P2[4]-P2[6} (P2[4] = Vdd/2, P2[6] = 1.3V) P2{4] - P2[6] - 0.057 P2{4] - P2[6] + 0.026 | P2[4]-P2[6)+ 0.110 |V

a. AGND loferance includes the offsets of the loca! buffer in the PSoC block.
Table 3-12. Silicon Revision B — 5V DC Analog Reference Specifications

Symbol ‘ Description Min - Typ Max Units
BG Bandgap Voltage Reference 1.28 1.30 1.32 v
- AGND = Vdd/2? vdd/2 - 0.030 vdd/2 Vdd/2 + 0.007 v
- AGND = 2 x BandGap? 2xBG-0.043 2%BG 2xBG+0.024 A
- AGND = P2[4] (P2[4] = Vdd/i2)? P2[4) - 0.011 P2(4) F2[4) +0.01 v
- AGND = BandGap? BG - 0.009 BG BG + 0.009 v
- AGND = 1.6 x BandGap® 1.6xBG-0.018 1.6 xBG 1.6xBG+0.018 Vv
- AGND Block to Block Variation (AGND = Vdd/2)® -0.034 0.000 0.034 v
- RefHi = Vdd/2 + BandGap Vddiz + BG- 0.1 Vddr2 + BG - 0.01 Vddi2 + BG + 0.4 v
- RefHi = 3 x BandGap IxBG-0.06 IxBG-0.01 3IxBG+0.06 v
- RefHi = 2 x BandGap + P2[6] (P2[6} = 1.3V) 2xBG+P2[6]-0.06 |2xBG+P26)-0.01 |2xBG+P2[6}+006 |V
- RefHi = P2{4] + BandGap (P2[4] = Vdd/2) P2(4] + BG - 0.06 P2J4] + BG - 0.01 P2}4] + BG + 0.06 v
- RefHi = P2{4] + P2[6] (P2[4] = Vdd/2, P2[6] = 1.3V) P2[4] + P2{6] - 0.06 P2{4} + P2[6] - 0.01 P2(4} + P2[6] + 0.06 v
- RefHi = 3.2 x BandGap 32xBG-0.06 3.2xBG-0.01 32xBG+0.06 v
- RefLo = Vdd/2 — BandGap Vddi2 - BG - 0.051 Vdd2 -BG + 0.01 Vddi2 - BG +0.06 v
- RefLo = BandGap BG - 0.06 BG + 0.01 BG + 0.06 Vv
- RefLo = 2 x BandGap - P2[6] (P2[6] = 1.3V) 2xBG-P2{6]-0.04 |2xBG-P2[6]+0.01 |[2xBG-P26]+004 |V
- RefLo = P2[4] - BandGap {P2[4] = Vdd/2) P2{4] - BG - 0.056 P2(4] -BG + 0.01 P2[4] - BG + 0.056 v
- RefLo = P2[4]-P2[6] (P2{4] = Vdd/2, P2[6] = 1.3V) P2(4] - P2[6) - 0.056 P2[4] - P2[6] + 0.01 P2[4] - P2i6] + 0.056 |V

a. AGND tolerance includes the offsets of the locat buffer in the PSoC block.
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Table 3-13. Silicon Revision A — 3.3V DC Analog Reference Specifications

Symbal " _Description “Min Typ Max Units
BG Bandgap Voltage Reference 1.274 1.30 1.326 3
- AGND = Vddi2@ Vdd/2 - 0.027 Vdd/2 - 0.003 vddiz + 0.002 \Y
- AGND = 2 x BandGap® Not Allowed
- AGND = P2[4] (P2[4] = Vdd/2) P2{4] - 0.008 P2[4] + 0.001 P2[4] + 0.009 v
- AGND = BandGap? BG - 0.009 BG BG +0.009 \Y
- AGND = 1.6 x BandGap® 1.6 x BG - 0.018 1.6 xBG 1.6 xBG +0.018 Y
- AGND Block to Block Variation (AGND = Vdd/2)*? -0.034 0.000 0.034 mV
- RefHi = Vdd/2 + BandGap Not Allowed
- RefHi = 3 x BandGap Not Allowed
- RefHi = 2 x BandGap + P2{6] (P2[6] = 0.5V) Not Allowed
- RefHi = P2[4] + BandGap (P2]4] = Vdd/2) Not Allowed

- RefHi = P2{4] + P2[6] (P2[4] = Vddi2, P2[6] = 0.5V)

P2[4] + P2[6] - 0.075

| P214] + P2(6} - 0.009

[P2ia} + P2} + 0.057 [V

- RefHi = 3.2 x BandGap Not Allowed
- Reflo = Vdd/2 - BandGap Not Allowed
- RefLo = BandGap Not Allowed
- Reflo = 2 x BandGap - P2|6] (P2[6] = 0.5V) Not Aliowed
- Reflo = P2[4] - BandGap (P2[4] = Vdd/2} Not Allowed

- Refla = P2[4]-P2(6] (P2[4] = Vdd/2, P2[6) = 0.5V)

P2[4] - P2{6] - 0.046

| P214] - P2{8} + 0.022

[P24)-P2i6j + 0052 v

a. AGND tolerance includes the offsets of the local buffer in the PSoC block,

Note See Application Note AN2012 "Adjusting PSoC Microcontsoller Trims for Dual Voltage-Range Operation” for information on trimming for operation at 3.3V.

Table 3-14. Silicon Revision B — 3.3V DC Analog Reference Specifications

Symbol Description Min Typ Max Units
BG Bandgap Voltage Reference 1.28 1.30 1.32 v
- AGND = Vdd/22 Vdd/2 - 0.027 vddr2 Vdd/2 + 0.005 v
- AGND = 2 x BandGap? Not Allowed
- AGND = P2{4] (P2[4) = Vdd/2) P2[4] - 0.008 P2[4) P2[4) + 0.009 \
- AGND = BandGap® BG - 0.009 BG BG + 0.009 v
- AGND = 1.6 x BandGap® 1.6 xBG-0.018 16xBG 1.6 xBG +0.018 \
- AGND Block to Block Variation (AGND = Vdd/2)? -0.034 0.000 0.034 mv
- RefHi = Vddr2 + BandGap Not Allowed
- RefHi = 3 x BandGap Not Allowed
- RefHi = 2 x BandGap + P2[6] (P2[6] = 0.5V) Not Allowed
- RefHi = P2{4} + BandGap (P2[4] = Vdd/2) Not Allowed
- RefHi = P2[d] + P2[6] (P2[4] = Vadr2, P2[6) = 0.5V) P2(4)+ P2[6]-0.08 | P2[4)+P2[6]-001 | P2[4) + P26] + 0.057 |V
- RefHi = 3.2 x BandGap Not Atlowed
- Reflo = vVdd/2 - BandGap Not Allowed
- RefLo = BandGap Not Allowed
- RefLo = 2 x BandGap - P2[6] (P2{6] = 0.5V) Not Aliowed
- RefLo = P2[4] - BandGap (P2[4] = Vdd/2) Not Allowed

- Reflo = P2{4]-P2[6] (P2(4) = Vdd/2, P2[6] = 0.5V)

P2[4] - P2{6] - 0.048

| P2}4] - P2(6] + 0.01

[P24)- P26} + 0.048 [V

a. AGND lolerance includes the offsets of the local buffer in the PSoC block.

Note See Application Note AN2012 "Adjusting PSoC Microcontoller Trims for Dual Voltage-Range Operation” for information on trimming for operation at 3.3V.
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3.3.7 DC Analog PSoC Block Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Tx < 85°C, or 3.0V to 3.6V and 40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-15. DC Analog PSoC Block Specifications

Symbol ) : Dgscrlpﬂon R Min. .|. Typ .{ ‘Max | Urits Notes
Rer Resistor Unit Value {Continuous Time) - 122 - kQ
Csc Capacitor Unit Value (Switch Cap) - 80 - F

3.3.8 DC POR and LVD Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ty < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to SV and 3.3V at 25°C and
are for design guidance only.

Note The bits PORLEVY and VM in the table below refer to bits in the VLT _CR register. See the PSoC Mixed Signal Array Technical
Reference Manual for more information on the VLT_CR register.

. Table 3-16. DC POR and LVD Specifications

Symbol Description Min Typ Max Units Notes
Vdd Value for PPOR Trip (positive ramp)
VPPOROR . | PORLEV[1:0] = 00b 291 A
VEPORIR PORLEV{1:0] = 01b - 4.39 - v
VPPORZR PORLEVHZO] =10b 4.55 \"
Vdd Value for PPOR Trip (negative ramp)
VePORO PORLEV([1:0] = 00b 282 %
VpPOR1 PORLEV[1:0} = 01b - 439 - \
Vpporz PORLEV[1:0] = 10b 4,55 \
PPOR Hysteresis
Veun PORLEV[1:0] = 00b - 92 - mv
VPH1 PORLEWV[1:0] = 01b - 0 - my
Vpu2 PORLEV[1:0} = 10b - 0 - my
Vdd Value for LVD Trip
Vivoo VM[2:0] = 000b 2.86 2.92 2,982 v
Vivo VM[2:0] = 001b 2.96 3.02 3.08 v
Vivoe VM[2:0} = 010b 3.07 313 3.20 v
Vivps VM[2:0] = 011 3.92 4.00 4.08 M
Vivoe VM[2:0] = 100b 439 {448 {a57  |Y
Vivos VM[2:.0} = 101b 4,55 4.64 4.740 x
Viwvos VM([2:0j= 110b 4.63 473 4.82 v
Vivor VM[2:0] = 111b 472 4.81 491 Vv
Vdd Value for PUMP Trip
Veumpo VM([2:0] = 000b 2.96 3.02 3.08 A
Vpump1 VM[2:0] = 001b 3.03 310 3.16 v
Veumrz VM[2:0] = C10b 3.18 3.25 332 M
VPuMP3 VM[2:0} = 011b 4.1 4.19 4.28 v
Vpumps VM[2:0] = 100b 4,55 4.64 474 x
VPumps VM[2:0] = 101b 4.63 473 482 v
Veumps VM[2:0] = 110b 4.72 4.82 491 v
Voume? VM[2:0) = 111b 4.90 5.00 5.10 v

a. Always greater than 50 mV above PPOR (PORLEV = 00) for falling supply.
b. Always greater than 50 mV above PPOR {PORLEV = 10) for falling supply.
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3.39 DC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and 40°C < T, < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and

are for design guidance only.

Table 3-17. DC Programming Specifications

Symbo} Description Min Typ Max Units Notes

loop Supply Current During Programming or Verify - 5 25 mA

ViLp Input Low Voitage During Programming or Verify - - 0.8 v

Vinp Input High Valtage Curing Programming or Verify 22 - - \

hp Input Current when Applying Vilp to P1[0] or P1[1) During | - - 0.2 mA Driving intemal pult-down resistor.
Programming or Verify

P Input Current when Applying Vihp to P1[0] or P1{1] During |- - 15 mA Driving intemal puil-down resistor.
Pregramming or Verify

Vov Output Low Voltage During Programming or Venfy - - Vss+0.75 |V

Vorv Output High Volitage During Programming o Verify Vdd-10 |- vdd

Flashgnypg | Flash Endurance {(per block) 50,000 - - - Erase/write cycles per block.

Flashgyt Flash Endurance (total)® 1,800,000 |- - - Erasefwrite cycles.

Flashpg Flash Data Retention 10 — - Years

a. A maximum of 36 x 50,000 block endurance cycles is allowed. This may be balanced between operalions on 36x1 blocks of 50,000 maximum cycles each, 36x2 blocks of
25,000 maximum cycles each, or 36x4 biocks of 12,500 maximum cycles each {to limit the total number of cycles to 36x50,000 and that no single block ever sees more than

50,000 cycles).

For the full industrial range, the user musl employ a temperature sensor user module (FlashTemp) and feed the result to the temperature argument before writing. Refer lo
the Flash AP1s Application Note AN2015 at hitp:/fwww.cypress.com under Application Notes for more information.
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34 AC Electrical Characteristics

3.41 AC Chip-Level Specifications

The following table lists guaranteed maximum and minimum spegcifications for the voltage and temperature ranges: 4.75V to 5.25Vv
and -40°C < Tp < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-18. AC Chip-Level Specifications

Symbol Description o f M - Type o | Max Units | Notes. .
Fimo Internal Main Oscillator Frequency 234 24 24,68 MHz Trimmed. Wilizing factory trim values.
Foput CPU Frequency (5V Nominal) 0.93 24 24.62-b MHz Trimmed. Wilizing factory trim values.
Foruz CPU Frequency {3.3V Nominal) 0.93 12 12.30¢ MHz Trimmed. Wilizing factory trim values.
Fagm Digital PSoC Block Frequency 0 48 492804 | MHz Eelfer to the AC Digital Block Specifications
elow.
Foam Digital PSoC Block Frequency 0 24 24609 |MHz
Faaxi Intemal Low Speed Oscillator Frequency 15 32 64 kHz
Faxz External Crystal Oscillator - 32768 |- kHz Accuracy is capacitor and crystal dependent.
50% duty cycle.
FrLL PLL Frequency - 23986 |- MHz Multipe (x732) of erystal requency.
Jitter2dM2 | 24 MHz Period Jitter (PLL) - - 600 ps
Tpistew | PLL Lock Time 05 - 10 ms
Tpusiews. | PLL Lock Time for Low Gain Setting 05 - 50 ms
LOW
Tos External Crystal Oscillator Startup to 1% - 1700 2620 ms
Tosace External Crystal Oscillator Startup to 100 ppm - 2800 3800 ms The crystal ascillator frequency is within 100 ppm of its

final value by the end of the Ty, period. Comect
operation assumes a properly loaded 1 uW maximum
drive level 32.768 XHz crysial. 3.0V < Vidd < 5.5V, -40

°%C<T,<85°C.
Jitter32k 32 kHz Period Jitter - 100 ns
TxrsT External Reset Pulse Width 10 - - ITH]
DC24M 24 MHz Duty Cycle 40 50 60 %
Step24M 24 MHz Trim Step Size - 50 - kHz
Fout48M 48 MHz Output Frequency 46.8 48.0 4g.23¢ MHz Trimmed. Utilizing factory trim values.
Jitter24M1 | 24 MHz Period Jitter (IMO) - 600 ps
Frax Maximum frequency of signal on row input or row output. - - 12.3 MHz
Tramp Supply Ramp Time 0 - - us
a. 4.75V<Vdd <525V
b. Accuracy derived from Internal Main Oscillator with appropriate trim for Vdd range.
¢ 3.0V<Vdd < 3.6V. See Application Note AN2012 "Adjusting PSoC Microcontroller Trims for Dual Voltage-Range Operation” for information on trimming for operation at 3.3V.
d. See the individual user module data sheets for information on maximum frequencies for user modules.
PLL
Enable
l—— Ty siew ———= 24 MHz
PLL
. o
Gain

Figure 3-3. PLL Lock Timing Diagram
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f— Topsiewow ———» 24 MHz

F PLL

OO LT L L

PLL
Gain

Figure 3-4. PLL Lock for Low Gain Setting Timing Diagram

32K
Select

32 kHz

l——— Tos ——»]

F

32K2

Figure 3-5. External Crystal Oscillator Startup Timing Diagram

F24M

Jitter24M1

— ] f—

Figure 3-6. 24 MHz Period Jitter (IMO) Timing Diagram

F32K2

Jitter32k

_HI.‘_

Figure 3-7. 32 kHz Period Jitter (ECO) Timing Diagram
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34.2 AC General Purpose 10 Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V {o 5.25V
and -40°C € T, € 85°C, or 3.0V to 3.6V and -40°C < T4 < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-19. AC GPIO Specifications

Symbol .- Description - Y R L R
Fapio GPIC Operating Frequency - 12 MHz
TRiseF Rise Time, Normat Strong Mode, Cload = 50 pF 3 - 18 ns Vdd = 4.5 to 5.25Y, 10% - 90%
TFalF Fall Time, Normal Strong Mode, Cload = 50 pF 2 - 18 ns Vdd = 4.5 to 5.25V, 10% - 90%
TRiseS Rise Time, Slow Strong Mode, Cload = 50 pF 10 27 - ns Vdd = 3to 5.25V, 10% - 30%
TFali$ Fall Time, Slow Strong Mode, Cload = 50 pF 10 22 - ns vdd = 310 5.25V, 10% - 90%
90%

GPIO
Pin
Output
Voltage

10%
TRiseF TFallF
TRiseS TFalls

e frmamrr————umm—————

B ettt

1
v

Figure 3-8. GPIO Timing Diagram
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343

AC Operational Amplifier Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V

and -40°C < Tp < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and

are for design guidance only.

Settling times, slew rates, and gain bandwidth are based on the Analog Continuous Time PSoC block.

Power = High and Opamp Bias = High is not supported at 3.3V.

Table 3-20.

5V AC Operational Amplifier Specifications

Symbol ___Description o “Min- [ Typ | Max | Units. Notes
Troa Rising Settling Time from 80% of AV 10 0.1% of AV (10 pF
load, Unity Gain)
Power = Low, Opamp Bias = Low - - 3.9 ps
Power = Medium, Opamp Bias = High - - 072 ns
Power = High, Opamp Bias = High - - 0.62 us
Tsoa Falling Settling Time from 20% of AV 10 0.1% of AV (10 pF
load, Unity Gain)
Power = Low, Opamp Bias = Low - - 59 WS
Power = Medium, Opamp Bias = High - - 0.92 pus
Power = High, Opamp Bias = High - - 0.72 us
SRRoa Rising Slew Rate (20% to 80%){10 pF load, Unity Gain}
Power = Low, Opamp Bias = Low 0.15 - - Vius
Power = Medium, Opamp Bias = High 1.7 - - Vius
Power = High, Opamp Bias = High 6.5 - - Vius
SRrga Falling Slew Rate (20% to 80%)(10 pF load, Unity Gain)
Power = Low, Opamp Bias = Low 0.01 - - Vius
Power = Medium, Opamp Bias = High 0.5 - - Vius
Power = High, Opamp Bias = High 4.0 - - Vius
BWg, Gain Bandwidth Product
Power = Low, Opamp Bias = Low 0.75 - - MHz
Power = Medium, Opamp Bias = High 31 - - MHz
Power = High, Opamp Bias = High 5.4 - - MHz
Enoa Noise at 1 kHz (Power = Medium, Opamp Bias = High) - 100 - nVirt-Hz
Table 3-21. 3.3V AC Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes
Troa Rising Setiling Time from 80% of AV to 0.1% of AV (10 pF
load, Unity Gain)
Power = Low, Opamp Bias = Low - - 3.92 Hs
Power = Low, Opamp Bias = High - - 0.72 us
Tsoa Falling Settling Time from 20% of AV t0 0.1% of AV (10 pF
load, Unity Gain)
Power = Low, Opamp Bias = Low - - 541 us
Power = Medium, Opamp Bias = High - - 0.72 us
SRroa Rising Slew Rate (20% to 80%)(10 pF load, Unity Gain)
Power = Low, Opamp Bias = Low 0.31 - - Vius
Power = Medium, Opamp Bias = High 2.7 - - Vius
SReoa Falling Slew Rate (20% to B0%)(10 pF load, Unity Gain)
Power = Low, Opamp Bias = Low 0.24 - - Vius
Power = Medium, Opamp Bias = High 18 - - Vips
BWoa Gain Bandwidth Product
Power = Low, Opamp Bias = Low 0.67 - - MHz
Power = Medium, Opamp Bias = High 28 - - MHz
Enoa Noise at 1 kHz {Power = Medium, Opamp Bias = High) - 100 - nVit-Hz

August 3, 2004

Document No. 38-12012 Rev. *1

31




CY8C27x43 Final Data Sheet

3. Electrical Specifications

3.4.4

AC Digital Block Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Tp < 85°C, or 3.0V to 3.6V and -40°C < Tp < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-22, AC Digital Block Specifications

Function Description Min Typ Max Units Notes
All Maximum Block Clocking Frequency (> 4.75V) 49.2 4,75V < Vdd < 5.25V.
Functions [y 4 imum Block Clocking Frequency (< 4.75V) 246 3.0V < Vdd < 4.75V.
Timer Caplure Pulse Width 508 - ns
Maximum Freguency, No Caplure - 49.2 MHz 4.75V < Vdd < 5.25V.
Maximum Frequency, With Capture - 246 MHz
Counter Enable Pulse Width 502 - ns
Maximum Freguency, No Enable Input - 49.2 MHz 4.75V < Vdd < 525V,
Maximum Freguency, Enable Input - 248 MHz
Dead Band | Kill Pulse Width:
Asynchronous Restart Mode 20 - ns
Synchrenous Restart Mode 502 - ns
Disable Mode 508 - ns
Maximum Frequency - 492 MHz 4.75V < Vdd < 5.25V.
CRCPRS Maximum Input Clock Frequency - 49.2 MHz 4.75V < Vdd < 5.25V.
(PRS Mode)
CRCPRS Maximum Input Clock Frequency - 246 MHz
{CRC Mode) .
SPIM Maximum Input Clock Frequency - 8.2 MHz Maximum dala rate at 4.1 MHz due to 2 x over
clocking.
SPIS Maximum Input Clock Frequency - 41 ns
Width of SS_ Negated Between Transmissions 50° - ns
Transmitter | Maximum Input Clock Frequency ®
Silicon A - 16.4 MHz Maximum data rate at 2.05 MHz due to 8 x over
clocking.
Silicon B - 246 MHz Maximum data rate at 3.08 MHz due to 8 x over
clocking.
Receiver Maximum Input Clock Frequency ©
Silicon A - 16.4 MHz Maximum data rate at 2.05 MHz due to 8 x over
clocking.
Silicon B - 246 MHz Maximum data rate at 3.08 MHz due to 8 x over

clocking.

2. 50 ns minimum input pulse width is based on the input synchronizers running at 24 MHz (42 ns nominal period).
b. Refer to the Ordering information chapter on page 42,
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3.4.5 AC Analog Output Buffer Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and 40°C < T, < 85°C, or 3.0V to 3.6V and -40°C < Ty < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-23. 5V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units Notes

Tros Rising Settling Time to 0.1%, 1V Step, 100pF Load

Power = Low - - 25 Hus

Power = High - - 25 us
Tsos Falling Settling Time to 0.1%, 1V Step, 100pF Load

Power = Low - - 22 us

Power = High - - 2.2 us
SRros Rising Slew Rate {20% to 80%), 1V Step, 100pF Load

Power = Low 0.65 - - Vius

Power = High 0.65 - - Vips
SReos Falling Slew Rate (B0% to 20%), 1V Step, 100pF Load

Power = Low 0.65 - - Vius

Power = High 0.65 - - Vius
BWoa Small Signal Bandwidth, 20mVpp, 3dB BW, 100pF Load

Power = Low 0.8 - - MHz

Power = High 0.8 - - MHz
BWgog Large Signal Bandwidth, WV 3dB BW, 100pF Load

Power = Low 300 - - kHz

Power = High 300 - - kHz

Table 3-24. 3.3V AC Analog Output Buffer Specifications

Symbol Description ) Min - Typ Max Units Notes
Tros Rising Settling Time to 0.1%, 1V Step, 100pF Load

Power = Low - - 3.8 pus

Power = High - - 38 us
Tsos Falling Setiting Time to 0.1%, 1V Step, 100pF Load

Power = Low - - 2.6 us

Power = High - - 26 ps
SRrop Rising Slew Rate (20% to 80%), 1V Step, 100pF Load

Power = Low 0.5 - - Vips

Power = High 0.5 - - Vius
SRros Falling Slew Rate (80% to 20%), 1V Step, 100pF Load

Power = Low 05 - - Vius

Power = High 05 - - Vius
BWgp Small Signat Bandwidth, 20mV,,, 3dB BW, 100pF Load

Power = Low 0.7 - - MHz

Power = High 0.7 - - MHz
BWop Large Signal Bandwidth, 1V,o, 3dB BW, 100pF Load

Power = Low 200 - - kHz

Power = High 200 - - kHz
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3.4.6 AC External Clock Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V lo 5,25V
and -40°C < T, < 85°C, or 3.0V 10 3.6V and -40°C < Tp < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and

are for design guidance only.

Table 3-25. 5V AC External Clock Specifications

Symbol Description B ' Min Typ | “Wax .|  Units ‘ Notes
Foscext Frequency 0.093 - 246 MHz
- High Pericd 20.6 - 5300 ns
- Low Period 206 - - ns
- Power Up IMO o Switch 150 - - us

Table 3-26. 3.3V AC External Clock Specifications

Symbol Description Min Typ ~ Max Units Notes
Foscext Frequency with CPU Clock divide by 12 0.093 - 12.3 MHz
Foscext Frequency with CPU Clock divide by 2 or greater® 0.186 - 246 MHz
- High Period with CPU Clock divide by 1 417 - 5300 ns
- Low Period with CPU Clock divide by 1 417 - - ns
- Power Up IMO to Switch 150 - - us

a. Maximum CPU frequency is 12 MHz at 3.3V. With the CPU clock divider set ta 1, the external clock must adhere to the maximum frequency and duty cycle requirements.

b. If the frequency of the external clock is greater than 12 MHz, the CPU clock divider must be set to 2 or greater. In this case, the CPU clock divider will ensure thal the fifty pes-
cent duty cycle requirement is met.

3.4.7 AC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < T, < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-27. AC Programming Specifications

Symbol Description Min Typ Max Units Notes
Trsek | Rise Time of SCLK 1 - 20 ns
Tescuk | Fall Time of SCLK 1 - 20 ns
Tssck | Data Set up Time to Falling Edge of SCLK 40 - - ns
Tuscuk | Data Hold Time from Falling Edge of SCLK 40 - - ns
Fscik Freguency of SCLK 0 - 8 MHz
Terasee | Flash Erase Time (Block} - 10 - ms
TwWRITE Flash Block Write Time - 10 - ms
ToscLk Data Out Delay from Falling Edge of SCLK - - 45 ns Vdd > 3.6
Toscika | Data Out Delay from Falling Edge of SCLK - - 50 ns 3.0<Vdd<3.6
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3.48  AC I?C Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ty < 85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

Table 3-28. AC Characteristics of the I2C SDA and SCL Pins

Standard Mode _FastMode
Symbol Description ~ Min Max Min | 'Max: | Units Notes
Fseuie SCL Clock Frequency 0 100 0 400 KkHz
Thuostaize | Hold Time (repeated) START Condition. After this period, the | 4.0 - 0.6 - ns
first clock pulse is generated.
Tiowize | LOW Period of the SCL Clock 4.7 - 1.3 - us
Thichize | HIGH Period of the SCL Clock 4.0 - 0.6 - us
Tsustac | Set-up Time for a Repeated START Condition 4.7 - 0.6 - us
ThopaTize | Data Hold Time 0 - o] - us
Tsupamize | Data Set-up Time 250 - 1008 - ns
TsusToize | Set-up Time for STOP Condition 4.0 - 0.6 - us
Teurize Bus Free Time Between a STOP and START Condition 47 - 1.3 -~ ns
Tspi2c Pulse Width of spikes are suppressed by the input filter. - - 0 50 ns

a. AFasl-Mode 12C-bus device can be used in a Standard-Mode 12C-bus system, but the requirement tgy.nat 2 250 ns must then be met. This will automatically be the case if

the device does not stretich the LOW period of the SCL signal. If such device does stretch the LOW period of the SCL signal, it must output the next data bit (o the SDA line
Lmax * tsupaT = 1000 + 250 = 1250 ns {according 1o the Standard-Mode 12C-bus specification) before the SCL line is released.
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Figure 3.-9. Definition for Timing for Fast/Standard Mode on the I°C Bus
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14. Packaging Information

-
== (CYPRESS MICECSYsToMs

This chapler illustrates the packaging specifications for the CY8C27x43 PSoC device, along with the thermal impedances for each
package and the typical package capacitance on crystal pins.

important Note Emulation tools may require a larger area on the target PCB than the chip's footprint. For a detailed description of
the emulation tools’ dimensions, refer to the document titted PSoC Emulator Pod Dimensions at
hitp://www.cypress.com/support/link.cfm?mr=poddim.

4.1 Packaging Dimensions

0,380
T390 PIN 1 ID
4 1 /_
N I DIMENSIONS IN INCHES MIN.
MAX.
0,240
4 8
l?l | I N LaJ
0.300
— l- D100 BSC. '
| SEATING
] !l ' \ . PLANE f \
0180 HAX.[ rj 145
N — L

}
0125 L osts MIN, e 0o-10*
3130
0.055
5070 L 0,430 MAX, Al
0014 _ 1|
uozg 51-85075 - *A

Figure 4-1. 8-Lead (300-Mil) PDIP
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Figure 4-6. 28-Lead (300-Mil) Molded SOIC
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DIMENZIONS IN INCHES MIN,

MAN,
AR
b et
L \
* I I o/ I ¢ AN
[ G Tl T
BLl —-'L’J-M_E: mg.m 0+-8°
om3s als
51-85061-°C ¢
Figure 4-8. 48-Lead (300-Mil) SSOP
690 .D
7.10 1,00 MAX,
] e (LOS MAX " x
1 (% 0BOMAL  —={ =
) 680 =i |t=— 0.20 REF. —] rOJJ!O.M . /_ :D;;:
; i j‘; 3UJU,U,UUU,U,U,UH}%;—1—“|
oo : = [ :(‘!—c:—o'f’
.. = : Sy T SIS =
+— = | e o=
u — |- Vo ) [am
i : = [ S
=1 ) -
. B L C— 2
T U 030-0.43 \ s
\sums ’ :;: -
TOP VIEW SIDE VIEW h BOTTOM VIEW
DIMENSIONS IN mm MIN, 5185152 °B

MAX,

Figure 4-9. 48-Lead (7x7 mm) MLF
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4. Packaging Information

4.2 Thermal Impedances

Table 4-1. Thermal Impedances per Package

Package Typical 0, "
8 POIP 120 °C/W
20 SSOP 95 °C/W
20 SOIC 79 °C/W
28 POIP 67 °C/W
28 SSOP 95 °C/W
28 SCIC 71 °C/W
44 TQFP 58 °C/W
48 SSOP 69 °C/W
48 MLF 18 °C/W

*T,=Ty+ POWER x 0,

4.3 Capacitance on Crystal Pins

Table 4-2; Typical Package Capacitance on Crystal Pins

Package Package Capacitance
8 PDIP 2.8pF

20 S50P 2.6 pF

20 SCIC 2.5 pF

28 PDIP 3.5pF

28 SSOP 2.8 pF

28 SQIC 2.7 pF

44 TQFP 2.6 pF

48 SSOP 3.3 pF

48 MLF 2.3pF

August 3, 2004

Document No. 38-12012 Rev. *I
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6. Sales and Service Information

=7 CYoRESS MICROSYSTEMS

To obtain information about Cypress MicroSystems or PSoC sales and technical support, reference the following information or go to
the section titled "Getting Started” on page 4 in this document.

Cypress MicroSystems
2700 162nd Street SW

Buitding D
Lynnwood, WA 98037
Phone: B00.669.0557

Facsimile: 425.787 .4641

Web Sites: Company Information —  http://www.cypress.com
Sales ~ hitp://www.cypress.com/aboutus/sales_locations.cfm
Technical Support - hitp./iwww . cypress.comisupporylogin.cfm

6.1 Revision History
Table 6-1. CY8C27x43 Data Sheet Revision History

Document Title: CY8C27143, CY8C27243, CYBC27443, CY8C27543, and CYBC27643 PSoC Mixed Signal Array Final Data Sheet
Document Number: 38-12012
Revision ECN # Issue Date | Origin of Change ) Description:of Charige
- 127087 7101/2002 New Silicon. New document (Revision **).
‘A 128780 7/29/2003 Engineering and New electrical spec additions, fix of Core Architecture links, corrections to some text, tables, draw-
NWJ. ings, and format.

‘B 128992 8/14/2003 NWJ Interrupt controller table fixed, refinements to Electrical Spec section and Register chapter.

*C 129283 8/28/2003 NwWJ Significant changes to the Electrical Specifications section.

‘D 129442 9/09/2003 NWJ Changes made to Electrical Spec section. Added 20/28-Lead SOIC packages and pinouts.

‘E 130129 10/13/2003 [NWJ Revised document for Silicon Revision A.

'F 130651 10/28/2003 [NWJ Refinements to Electrical Specificaticn section and 12C chapter.

‘G 131298 11/18/2003  |NWJ Revisions to GDI, RDI, and Digital Biock chapters. Revisions to AC Digital Block Spec and miscelia-
neous register changes.

H 229416 See ECN SFV New data sheet format and organization. Reference the PSoC Mixed Signal Array Technical Refer-
ence Manual for additional information. Title change.

“ 247529 See ECN SFV Added Silicon B information to this data sheet.

Distribution: External Public Posting: None

6.2 Copyrights and Code Protection
Copyrights

© Cypress MicroSystems, Inc. 2000 — 2004. All rights reserved. PSoC™, PSoC Designer™, and Programmable System-on-Chip™ are trademarks of Cypress MicroSys-
tems, Inc. All other trademarks or registered trademarks referenced herein are property of the respective corporations.

The information contained herein is subject to change without notice. Cypress MicroSystems assumes no responsibility for the use of any circuitry other than circuitry
embodied in a Cypress MicroSystems product. Nor does it convey or imply any license under patent or other rights. Cypress MicroSystems does not authorize its products
for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of
Cypress MicroSystems products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress
MicroSystems against all charges. Cypress MicroSystems products are not warranted nor intended to be used for medical, fife-suppor, life-saving, critical conirol or safety
applications, unless pursuant to an express written agreement with Cypress MicroSystems.

Flash Code Protection

Note the following details of the Flash code protection features on Cypress MicroSystems devices.

Cypress MicroSystems products meet the specifications contained in their particular Cypress MicroSystems Data Sheets. Cypress MicroSystems believes that its family of
products is one of the most secure families of its kind on the market today, regardiess of how they are used. There may be methods, unknown to Cypress MicroSystems,
that can breach the code protection features. Any of these methods, to our knowledge, would be dishonest and possibly illegal. Neither Cypress MicroSystems nor any
other sermiconductor manufacturer can guarantee the security of their code. Code protection does not mean that we are guaranteeing the product as "unbreakable.”

Cypress MicroSystems is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly evolving. We at Cypress Micro-
Systems are committed to continuously improving the code protection features of our products.

August 3, 2004 © Cypress MicroSystems, Inc. 2002 — 2004 — Document No. 38-12012 Rev. *I 44
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FAIRCHILD
L ]
SEMICONDUCTOR®

Data Sheet

56A, 100V, 0.025 Ohm, N-Channel
UltraFET Power MOSFETs

These N-Channe] power MOSFETs
are manufactured using the
innovative UltraFET® process. This
advanced process technoiogy
achieves the lowest possible on-resistance per silicon area,
resulting in outstanding performance. This device is capable
of withstanding high energy in the avalanche mode and the
diode exhibits very low reverse recovery time and stored
charge. It was designed for use in applications where power
efficiency is important, such as switching regulators,
switching converters, motor drivers, relay drivers, low-
voltage bus switches, and power management in portable
and battery-operated products.

HUF75639G3, HUF75639P3, HUF75639S3S,

HUF75639S3

December 2001

Features
.« 56A, 100V

+ Simulation Models

- Temperature Compensated PSPICE® and SABER™
Electrical Models

- Spice and Saber Thermal Impedance Models
- www.fairchildsemi.com

» Peak Current vs Pulse Width Curve

« UIS Rating Curve

Related Literature

- TB334, "Guidelines for Soldering Surface Mount
Components to PC Boards”

Symbol
Formerly developmental type TA75639.
D
Ordering Information
PART NUMBER PACKAGE BRAND G

HUF75639G3 TO-247 75639G

HUF75639P3 TO-220AB 75639P s

HUF75639835 TO-263AB 756398

HUF756339S3 TO-262AA 756395

NOTE: When ordering, use the entire part number. Add the suffix T to
obtain the TO-263AB variant in tape and reel, e.g., HUF7563983ST.

Packaging

JEDEC STYLE T70-247 JEDEC TO-220AB
SOURCE SOURCE
DRAIN
DRAIN GATE
GATE
DRAIN ;
(TAB) — >
JEDEC TO-263AB TO-262AA
SOURCEDRAIN
DRAIN GATE
GAT P B—
E {FLANGE)

SOURCE

DRAIN ..
(TaB) —— >

Product reliability information can be found at http://www fairchildsemi.com/productsidiscrete/reliability/index.html
For severe environments, see our Automotive HUFA series.
All Fairchild semiconductor products are manufactured, assembled and tested under ISO9000 and QSS000 quality systems certification.

©2001 Fairchild Semiconductor Corporation HUF75839G3, HUF75639P3, HUF7563953S, HUF7563953 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Specified

UNITS

Drainto Source Voltage (Note 1) .. ... ... ... .. . . it i Vpss 100 v
Drain to Gate Voltage (Rgg = 20kQ2) {Note 1) . . .. ... ... P VDGR 100 v
GatetoSource VOAge . . ... .. .. e VGs +20 A
Drain Current

Continuous (FIGUrE 2). . .. .. oot i i e D 56 A

Pulsed Drain Current . . .. .. ... ... ... . lom Figute 4
Pulsed Avalanche Rating. ........ ... ... . i e Eas Figures 6, 14, 15
Power Dissipation . ..., .. .. e Pp 200 w

Derate ADOVE 257C .. . .. e e e 1.35 wreC
Operating and Storage Temperature . . . ........vuieeerreennnnneenenn. T, TsTG -55t0 175 e
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) from Case for 105. . ... ... ottt e 1 300 oc

Package Body for 10s, See Techbrief 334 . ... ......... ... ... .. il Tokg 260 oc

CAUTION: Stresses above those listed in “Absolute Maximum Ratings™ may cause permanent damage fo the device. This is a stress only raling and operation of the
device al these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
+. Ty =25°C 10 150°C.

Electrical Specifications T¢ = 25°C, Unless Otherwise Specified

PARAMETER | symeoL | TEST CONDITIONS IEN AR UNITS |
i OFF STATE SPECIFICATIONS
Ein to Source Breakdown Voltage BVDSSj ip = 250pA, Vgg = OV (Figure 11) 100 - - v
Zero Gate Voltage Drain Current lbss Vps = 95V, Vgg = 0V - - 1 nA
Vps = 90V, Vgg = OV, T¢ = 150°C - - 250 nA
Gate‘io Source Leakage Current lgss Vgs = 120V - L - +100 nA
ON STATE SPECIFICATIONS
Gate to Source Threshold Voltage Vas(tH) | Vas = Vos, Ip = 250pA (Figure 10) 2 - 4 A
Drain to Source On Resistance TDS(ON) | 'o = 56A, Vgg = 10V (Figure 8) - 0.021 | 0.025 (9]
r;HERMAL SPECIFICATIONS
| Thermal Resistance Junction to Case RgJc {Figure 3) - - 0.74 o°cw
Thermal Resistance Junction to Ambient Rgsa | 70-247 - - 30 °crw
T0-220, TO-263 - - 62 °cw

SWITCHING SPECIFICATIONS (Vgs = 10V)

Turn-On Time toN Vpp = 50V, Ip = 56A, - - 110 ns
- R = 0.890, VGS =10V, [~

Turn-On Delay Time t4(ON) Rgs = 5.1 - 15 - ns
Rise Time t - 60 - ns
L

Turn-Off Detay Time l4(OFF) - 20 - ns
Fall Time ty - 25 - ns
Turn-Off Time LOFF - - 70 ns
GATE CHARGE SPECIFICATIONS

Total Gate Charge Qqro1) {Ves=0Vto20V | Vpp =30V, - 110 130 nC

7 Ip = 56A,
Gate Charge at 10V Qg(10) Vgs = 0Vio 10V Ry = 0.890 - 57 75 nC
Threshold Gate Charge Qg(TH) ws =0V to 2V |g(REF) =1.0mA N 3.7 45 nC
(Figure 13

Gate to Source Gale Charge Qgs ’ ) - 98 - nC
Gate to Drain “Miller” Charge Qqgd - 24 - nC

©2001 Fairchild Semiconductor Corporation HUF75839G3, HUF75639P3, HUF7563953S, HUF75639S3 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Electrical Specifications T = 25°C, Unless Qtherwise Specified

PARAMETER [ SYMBOL | TEST CONDITIOCNS l MIN ! TYP ’ MAX [ UNITS
CAPACITANCE SPECIFICATIONS
Input Capacitance Ciss Vpg = 25V, Vgg = 0V, - 2000 - pF
f=1MHz
Output Capacitance Coss (Figure 12) - 500 - pF
Reverse Transfer Capacitance Crss - 65 - pF
Source to Drain Diode Specifications
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Source to Drain Diode Voltage Vsp Igp = 56A - - 1.25 v
Reverse Recovery Time ter Isp = 56A, digp/dt = 100A/us - - 110 ns
Reverse Recovered Charge Qrr igpn = 56A, digp/dt = 100A/us - - 320 nC
Tynical Performance Curves
12 60
. ~——
W M.,
7 10 I 50 ]
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z 08 \ g 40
z x
o
E 06 ™ 3 30 S
T N z \
] \ < Ny
D 0.4 E 20
a \ ! \
14 \ o
w 10
% 0.2
%
o 0
0 25 50 75 100 125 150 175 25 50 ™ 108 128 150 175

Tc, CASE TEMPERATURE (°C)

FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE

TEMPERATURE

Tc. CASE TEMPERATURE (°C)

FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs
CASE TEMPERATURE

2 T T T TTTTTT |
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10 t LLU,LLUL
= 0.2 -
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I | l I_LH” PEAK T, =Ppmx Zgyc x Rgyc + Te
0‘01 / 1 1 ] Lt i1 1 1 1 1 1 t)
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FIGURE 3. NORMALIZED MAXIMUM TRANSIENT THERMAL IMPEDANCE
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HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Typical Performance Curves (continued)

10““ ILE ! 1 LI ITIL 1 1T 1T T 1TT
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o \
= B \
o TRANSCONDUCTANCE
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10 L Loyttt
105 104 103 102 10! 100 101
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FIGURE 4. PEAK CURRENT CAPABILITY
300
1000 E— fR= .
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N I ] A 0l w L 1
1 10 100 200 : ' :
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Vps, DRAIN TO SOURCE VOLTAGE (v}
NOTE: Refer to Fairchild Application Notes AN9321 and AN9322.
FIGURE 5. FORWARD BIAS SAFE OPERATING AREA FIGURE 6. UNCLAMPED INDUCTIVE SWITCHING CAPABILITY
100 , 100 ; .
Vgs = 6V PULSE DURATION = BOyus 4175%C
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w g « W e
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FIGURE 7. SATURATION CHARACTERISTICS FIGURE 8. TRANSFER CHARACTERISTICS
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HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S53

Typical Performance Curves (Continued)
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Test Circuits and Waveforms
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FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 15. UNCLAMPED ENERGY WAVEF CRMS
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PSPICE Electrical Model

SUBCKT HUF7563921 3; rev Oct. 98
CA 12 82.8e-9
CB 15 14 2.65¢-9
IN 1.9e-9
CIN 6 819 LDRAIN
DBODY 7 5 DBODYMOD DPLCAP 5 R DR;IN
DBREAK 5 11 DBREAKMOD reman |
DPLCAP 10 5 DPLCAPMOD RLDRAIN

EBREAK 11717 18 110 L 51 DBREAK
EDS 14 85 81 nsn.czg +

EGS 13 8 6 81

ESG510681 51
EVTHRES 621198 1 "50 .
EVTEMP 20 6 18 22 1 -

7 DBODY
ESG %) RDRAIN EBREAK \ 16
T 817 1 h EVTHRES B

LDRAIN 2 5 2¢-9 LGATE {12

LGATE1 91e-9 GATE RGATE
LSCURCE 3 7 0.47e-9 1 b ;—‘2’ - 99 [l emMmED
9 20 ‘[Llp_. h—-ﬂ .

x>

RLGATE 1910 RLGATE MSTRO
RLDRAIN 2 520 1.SOURCE
RLSOURCE 3 7 4.69

SOURCE
MMED 16 6 8 8 MMEDMOD RSOURCE

MSTRO 16 6 8 8 MSTROMOD RLSOURCE
MWEAX 16 21 8 8 MWEAKMOD

RBREAK

RBREAK 17 18 RBREAKMOD 1
RDRAIN 50 16 RDRAINMOD 1.3e-2
RGATE 9 200.7

RSLC1 551 RSLCMOCD 1e-6

RSLC2 550 1e3

RSOURCE 8 7 RSOURCEMOD 4.5e-3
RVTHRES 22 8 RVTHRESMOD 1
RVTEMP 18 19 RVTEMPMOD 1

S1A 6 12 13 8 S1AMOD

S1B 13 12 13 8 S1BMOD
S2A 6 15 14 13 S2AMOD
528 13 15 14 13 S2BMOD

VBAT 22 19 DC 1
ESLC 51 50 VALUE = {(V(5,51/ABS(V(5,51))}"(PWR(V(5,51}/(1e-6*115),4))}

.MODEL DBODYMOD D (IS = 1.4e-12 RS = 3.3e-3 XTI= 4.7 TRS1 =2e-3 TRS2=0.1e-5 CJO=3.3e-9 TF =6.1e-8M=07)
.MODEL DBREAKMOD D {RS = 3.5e- 1TRS1 = 1e- 3TRS2 = 1e-6)

.MODEL DPLCAPMOD D (CJO =22e- 9IS=1e-3 ON=10M=0.95vj=1.0)

MODEL MMEDMOD NMOS (VTO=35KP =4815=1e-30 N=10TOX =1L =1uW=1uRg=10.7)

.MODEL MSTROMOD NMOS (VIC =397 KP=5651S=1e-30N=10TOX=1L=1uW = 1u)

.MODEL MWEAKMOD NMOS (VIO =3.11 KP=0.0851S=1e-30N=10TOX=1L=1uW=1RG=7RS=0.1)
.MODEL RBREAKMOD RES (TC1=0.8e- 3TCZ = 1e-6)

.MODEL RORAINMOD RES (TC1 = 1e-2 TC2 = 1.75e-5)

.MODEL RSLCMOD RES (TC1=28e-3TC2 = 14e-6)

.MODEL RSOURCEMOD RES (TC1=0TC2=0)

MODEL RVTHRESMOD RES {TC =-2.0e-3 TC2 =-1.7%¢-5)

.MODEL RVTEMPMOQD RES (TC1 = -2.75¢- 3TC2 = 0.05¢-9)

.MODEL 31AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.0 VOFF =-3.5)
.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.5 VOFF = -6.0)
.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON =-2.5 VOFF = 4.95)
.MODEL §2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON =4.95 VOFF =-2.5)

.ENDS

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991, written by William J. Hepp and C. Frank Wheatley.
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SABER Electrical Model
nom temp=25 deg ¢ 100v Ultrafet

REV Oct. 98

template huf75639 n2,n1,n3
electrical n2,n1,n3

L LDRAIN
var i iscl . DPLCAP 5 DRAIN
d. model dbodymod = (is=1.4e-12, xti=4.7, cjo=33e-10,1t=6.1e-8, m=0.7} I'} ° Py 2
d..model dbreakmod = () 10
d..model dplcapmed = (cjo=22e-10,is=1e-30,n=10,m=0.95, vj=1.0) RLDRAIN
m..model mmedmod = {type=_n,vt0=3.5,kp=4.8 is=1e-30, tox=1) RSLC1 RDBREAK
m..model mstrongmod = (type=_n,vto=3.97 kp=56.5,is=1e-30, tox=1) RSLC2 é‘ 5 h
m..model mweakmod = (type=_n,vlo=3.11,kp=0.085,is=1e-30, tox=1) 3 72 2’ RDBODY
sw_vcsp..modet s1lamod = (ron=1e-5,roff=0.1,von=-6.0,voff=-3.5) ISCL >
sw_vcsp..model s1bmod = {ron=1e-5,roff=0.1,von=-3.5 voff=-6.0
sw_vcsp..model s2amod = (ron=1e-5‘roff=0.1,von=-2.5,voﬂ=4,95)) - so veREAK ¥
sw_vcsp..model s2bmod = (ron=1e-5 roff=0.1,von=4.95 voff=-2.5) s RDRAIN 71
ESG <a < L]
c.ca n12 n8 = 28.5e-10 N EVTHRES 16 '_'
c.cb n15 n14 = 26.5e-10 + 19N\~ 21 |l MWEAK
c.cin n6 n8 = 19e-10 LGATE EVTEMP 8 | A pBODY
GATE RGATE , 7\.1| ¢ = | EBREAK
d.dbody 7 n71 = model=dbodymod 1 o—[::;j—w—@ —— {regumeD A
d.dbreak n72 n11 = model=dbreakmod 9 20 [|'_ MSTRO 17
d.dplcap n1CG n5 = model=dplcapmod RLGATE 18
- LSOURCE
Litn8 n17 =1 8 N 7 mogme
i Idrain n2 n5 = 2.0e-9 RSOURCE RLSOURCE
ligate n1 ng = 1e-9
IiIsource n3 n7 = 4.69¢-10 RBREAK
17 18
mmmed n16 n6 n8 n8 = model=mmedmod, I=1u, w=1u
m.mstrong n16 n6 nB n8 = model=mstrongmod, {=1u, w=1u RVTEMP
m.mweak n16 n21 nB nB = model=mweakmod, I=1u, w=1u 19
res.toreak n17 n18 =1, tc1=0.8e-3,1c2=-1e-6 14 T (D -
res.rdbody n71 n5 = 3.3e-3, t¢1=2.0e-3, tc2=0.1e-5 = VBAT
res.rdbreak n72 n5 = 3.5e-1, tc1=1e-3, tc2=1e-6 EGS 9 EDS e +
res.rdrain n50 n16 = 13e-3, tc1=1e-2,1c2=1.75e-5 "
res.rgate n9 n20=0.7 A 22

res.ridrain n2 n5 = 20 RVTHRES
res.rigate n1 n9 = 10

res.risource n3 n7 = 4.69

res.rslc1 n5 n51 = 1e-6, tc1=2.8e-3 tc2=14e-6

res.rslc2 n5 n50 = 1e3

res.rsource n8 n7 = 4.5e-3, tc1=0,1c2=0

res.nvtemp n18 n19 =1, tc1=-2.75e-3,tc2=0.05e-9

res.rvihres n22 n8 =1, tc1=-2e-3,1c2=-1.75e-5

spe.ebreak n11 n7 n17 n18 = 110
spe.eds n14 n8 n5n8=1
spe.egsn13n8n6n8=1
spe.esgné n10n6 ng =1
spe.eviemp n20 n6 n18 n22 = 1
spe.evthres n6 n21 n19n8 = 1

sw_vcsp.s1an6 n12 n13 n8 = model=s1amod
sw_vcsp.s1bn13 n12 n13 n8 = model=s1bmod
sw_vcsp.s2a n6 n15n14 n13 = model=s2amod
sw_vcsp.s2bn13 n15 n14 n13 = model=52bmod

v.vbat n22 n19 = dc=1

equations {

i {n51->n50) +=isct

iscl: v(n51.n50) = {(v{n5,n51)/(1e-9+abs(v(n5,n51))))*{{abs(v(n5,n51)*1e6/115))** 4))
)

!
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Spice Thermal Model

TH JUNCTION
REV APRIL 1998
HUF75639

CTHERM1 TH 6 2.8e-3 RTHERM1 T  CTHERM1
CTHERM2 6 5 4.6e-3
CTHERM3 5 4 5.5e-3
CTHERM4 4 3 9.2e-3 6
CTHERM5 32 1.7e-2

CTHERME 2 TL 4.3e-2

RTHERM1 TH 6 5.0e-4 RTHERM2 T  CTHERM2

RTHERM2 6 5 1.5¢-3
RTHERM3 5 4 2.0e-2
RTHERM4 4 3 9.0e-2 5
RTHERMS5 3 2 1.9e-1

RTHERMS 2 TL 2.9e-1

RTHERM3 CTHERM3
Saber Thermal Model l

Saber thermal model HUF75639

template thermatl_model th ti

thermal_c th, ti

{ RTHERM4
ctherm.ctherm1 th 6 = 2.8e-3

ctherm.ctherm2 6 5 = 4.6e-3

ctherm.ctherm3 5 4 = 5,5¢-3

ctherm.ctherm4 4 3 = §.2e-3 3
ctherm.ctherm5 3 2 = 1.7e-2

ctherm.ctherm 2 tl = 4.3e-2

CTHERM4

W
11
L

RTHERM5 CTHERM5

rtherm.rtherm1 th 6 = 5.0e-4
rtherm.rtherm2 6 5 = 1.5e-3
rtherm.rtherm3 5 4 = 2.0e-2
rtherm.rtherm4 4 3 = 9.0e-2 2
rtherm.rtherm5 3 2 = 1.9e-1
rtherm.rtherm6 2 tl = 2 Se-1

} RTHERME <
p

L]

CTHERME

11

TL CASE
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST ® OPTOLOGIC™ SMART START™ VCX™
Bottomless™ FASTr™ OPTOPLANAR™ STAR*POWER™
CoolFET™ FRFET™ PACMAN™ Stealth™
CROSSVOLT™ GlobalOptoisolator™ pPOpP™ SuperSOT™-3
DenseTrench™ GTO™ Power247™ SuperSOT™-6
DCME™ HiSeC™ PowerTrench® SuperSOT™-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
ECMOS™ LittleFET™ Qs™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™
FACT™ MicroPak™ Quiet Series™ UHC™

FACT Quiet Series™ MICROWIRE™ SILENT SWITCHER®  UttraFET®

STAR*POWER is used under license
DISCLAIMER

FAIRCH!LD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or
syslems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or {¢) whose
failure to perform when propery used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Definition of Terms

Datasheet identification Product Status Definition

Advance Information Formative or

In Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Fuli Production This datasheet contains final specifications. Fairchild

Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product

that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

Rev. H4
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