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3.2.4 Analog System
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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/Output
PO[2] - PO[5] Port 0[2], 0[3], 0{4], 0[5}, Analog Input/Output Input/Output
Pol6] - PO[7] Port 0[6], 0[7], Analog Input Input/Output
P1{o] nput/Output
Pil1] nput/Output
P1{2] nput/Qutput
Pi[3} nput/Output
P1{4] nput/Output
PI[5} nput/Output |
| P1[6] nput/Output
Pi[7] nput/Output
P2[0] - P2[3] nput/Output
P2[4] nput/Output
P2(5] nput/Cutput |
P2{s] ron £{0], EXIEMal VKEF Input/Output |
P2{7] Port 2[7] Input/Output
P3[0] - P3[7] Port 3{0], 3(1], 3[2], 3{31, 3{4], 3I5), 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[01, 5{1], 5[21, 5{31 Input/Output

A3 3.1 LAAIMTRNSIIIHYDIIA 1)
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3.3 HapMsMy
Tuda 1o
AC , Amplifiers ,

dunod lanun 1

3.3.1 ADC

A, PO[7]
AO, POS]
AID, PO3)
A, PO[1]
P2f
P2fS]

A, P23
Al P[]
SHP

26

WO O e R

Vid

P8}, Al

PO4} AID

PO}, AID

PG} A

P2[6], External VREF
P2[4], External AGND
PIj2} Al

P2{0], Al

to DC , DC to
19552000 1u

1la

A o’ o N da A o Y
1. Iaoiaenfendu ADCs uaziaonfanyuees ADCINC12 IWBNINITEHIN

as =4 o an
Tuga ( Module) sesuasdyanaeudeniludyyuaiaoa

' o w Aa a o o =] @ aa
2. mmmﬂumaﬂaﬂmiuﬂa)’msuﬂmﬂq;:ymaumanﬁluﬁtyaﬂnmmma

A oA Y Y A d o . @
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=S ehs s ABLA R

7 |9

_”ADDNE v]fi'f.’l |

SERE & s F

G Resoutes f"*’ '
CPU_Cock

TK_Selsct Iniemal
PLL_Mode Disable

Sleep_Times 512 Hz
VCl= SysCkN 1

VC2= VCIN 1

V(3 Souce SysCk/
el 1
W—_

UwMotibPamdm Vabe
MAGock

ONT Clock ?

Input ?

ClockPhase Nom
Name Pot Selet D
Pol 0.0 POO]  SWCPU Hi
Pot 01 POT)  SCPU H
Pol 02 POZ]  SUOCPU H
Pol03 PO SICPU H
Pot 04 PO4]  StCPU H
Pol 05 S| SWCPU H
Poit 0.6 POS]  StCPU H
Poi 07 PO7]  SCPU H
PolL10 PIO]  SWCPU H
Poil PIT  SWCPU H
Pol 12 P2l SWCPU K

For Help, press 1

IMH ROk

| Seected UserModdes - 32 e
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He e

Global Resources " Valie 14 Saduﬂ Urd Modues : IW‘
CPU_Olock. 3_MHz (SysCB/8) g g
32K_Select Intermal l—@]
PLL_Mode Disable 8 s
| Sleep_Timer 512_Hz
VCla SysCRN 1
VC2e VEIN 1
VC3Souce SysCk/1
VC3Divider 1
[ADONCIZ_1
Name | | Select +:D1

Pot_0_1 PO[I]  SWCPU Hi
Pot 0.2 PO2)  SCPU Hi
Pod 0.3/ PO3]  SWCPU Hi
Pot 04/ PO[A]  SWCPU Hi
Port 0.5 POIS]  SWCPU Hi
Pot 06 POIE]  SWCPU  Hi
Pott 0_7 PO[7]  SWCPU Hi
Por 1.0 PN0)  SWCPU Hi
Pot_1_1 PI1]  SWCPU Hi
Pot 12 P2]  SWCPU H
For Help, preéss F1

sn
QU

Fle Edt view Project Con

R = - B
+ %%

Sleep_Twmer
VC1= SysCh/N 1
V(2= VCIN 1

VC3 Souce Sysl
V3 Divider 1

{aDaNCI2_1

User Modue Pasamelers | Value
TMA Clock /
CNT Cock
Input

ClockPhase

Name Pot | Gelect - Dive . lntempt )
Pod 0.0 PO0]  SIICPU  HighZ Ar Disablelnt.
Pot_0_1 PO]  SWCPU  HighZ Ar Disablelnt
Pod_0_2 POIZ]  SWICPU  HighZ Ar Disableint
Por 0.3 PO3)  SCPU  HighZ Ar Disablelnt
Pot 04 PO4]  SWCPU HighZ Ar Disablelnd |
Po 0.5 POS]  SWCPU  HighZ Ar Disablelnt
Pon 0.6 POS]  SWCPU  HighZ Ar Disableint
Pot 0.7 PO7]  SWCPU  HighZ Ar Disablelnt
Pot_1.0 PI0]  SWCPU HighZ Ar Disablelni
PaiL11 PII]  SWCPU HighZ Ar Disableint
Pat 1.2 PI[2]  SWCPU HighZ Ar Disableint ¥

For Help, press F1 ! TR | ] f ; M

o { o aa
51 3.14 namsndeninauudyyruainen
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3.3.2 Band Pass Filter
1. Aonileriau Filters nanidpniledutos BPF2 ( BPF2 AealdTugaiiou 2
Block nAzidonuUY BPF2A ) terhmsiienTugaie93nsesnnufinnmsriiuimsve
Fyaaind?

] Y 4 o u’: "o [
2. o nApnilanau Interconnect View oIN13AamA2 Tuga fiaz Block A9

31 3.15

: BPF2 u5.2
Copyright @ 2002-2003. Cypress WcroSystems inc. AllRights Reserved

W CY8C29/27/24/22xxx Data Sheet
T e : . T
|| Hasowtes et
- ey e g, A . .
| Topmm ) vt PR TR R =,

Tom | Hous, {Resauon] Featse] Ovevew] D] Deswptin] Deign | Spece | Pocont} P

‘g‘ﬂ 3.15 UEAAINI3 @319 Band pass Filter Module
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= P 9 = =) o w Y o a’/’ U
3. AanHanNtu BPF2 11‘TL{IU'§TLVH 19®NM179 Place Use Module LOININITHIN

Global Resources 0% User Module Parameters 1Tuaes value Ausunag Block ﬁdg‘ﬂ 3.16, ‘;jﬂ

3.17 wag 31 3.18 muaAY

%",J\_,UI 74432911 z - [Device Editer]

HeEﬁthwPrnpdeﬂgaiddengomTodsW&b

e e = = 79 Ty . T R = o
B sR & %E 22T QM I‘UP@E- MO8

S A B ;4,.* @Mh“ )E'i"f, r!'!ﬂ iwdiB a]w D OBAEI<®-C

VC1=SysC/N 1
VC2=VOIN 1
| VC3 Souce SysCk1
VC3Dider 1
7K
User Module Puameleu Vebc
a [}
Q 0
c} 0
C4 0
A R

Nane Pol  Seedt Di
Pot 0.0 PUHD]  SICPU Hig
Put01 Pl SICPU Hi
Pat02 PORl  SICPU Hi
Pot 03 PO3  SIOCPU Hi
Pot04 PO4|  SICPU Hi
Poi 05 POS)  SWCPU  High ¢ Ar Ussableint
Po 0.6 POE|  SWCPU HighZAr Disableln
Pol07 PO SWCPU HihZAr Dissbent
Pot 10 PO SICPU HighZAr Disableln
Pot 11 Pl SICPU HighZAr Dissbiet | JiHA
Pat12 P2l SICPU_HighZ Ar Dissbiint ¥

For Halp, press F1

9
51/ 3.16 uAAIN13219 BPF2 Module LAz NMIAIA1 Value
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g1 317 ud

Global Resources . . [Make . . |
CPU_Clock 24_MHz (SysClk/1) ”
32K_Select 'rzlleihal B o
PLL_Mode Disable o = 5
Sleep_Timer 512_Hz
VC1= SysClk/N 2
VC2= VCIN EEl
VC3 Souice SysClk/1
VC3 Divides 1
SysClk Source Internal 24_MHz ca 32
SysClk*2 Disable No CB )
Analog Power SC On/Ref Low : ]
Ref Mux (Vdd/2}+/-BandGap - | Input . ACBOD
{ABnimen e | | AnalogBus DISABLE
Op-Amp Bias )
| A_Bufl_Power
SwitchModePump
Trip Voltage [LVD |
LVDThrottleBack
Supply Voltage
Watchdog Enable

V2« VCIN 1

VL3 Souce SysCh/1

CiDis

]BPF?_\

User Module Parameters |V akie

Input Port_2_1

AnalogBus AnalogOuBus_0

CompBus DISABLE

Polaity Inverting

Name Pot  Sclect Dive | Intempl 4]
Pot 0.0 POI0)  SIACPU  HighZ Ar Disableint
Pot_0_1 PO[1]  SIICPU HighZ Ar Disableint
Pot_0_2 POI2) SIICPU  High Z Ar Disableint
AnalogOv POj3]  AnalogOu High Z Ar Disableint
Po 0.4 PO]  SWCPU  HighZ Ar Disableint |
Pot_0_5 POIS]  SIICPU  HighZ Ar Disableint
Pot_0_6 POIS]  SWCPU  HighZ Ar Disableint
Pod_0_7 PO7)  SWCPU HighZ Ar Disableint
Pot 1.0 PY0]  SWCPU  HighZ Ar Disableint
Pot_1_1 P} S1dCPU  HighZ Ar Disableint
Pot 12 PIf2]  SIICPU_HighZ Ar Disableint ]

For Help, pressF1

31 3.18 LARIMSIFOUAIWVDINDT BPF2_]
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PSoC™ Mixed Signal Array

CY8C27143, CY8C27243,
CY8C27443, CY8C27543, and CY8C27643

Final Data Sheet
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A

Features

W Powerful Harvard Architecture Processor
M8C Processor Speeds to 24 MHz
8x8 Multiply, 32-Bit Accumulate
L.ow Power at High Speed
3.010 5.25 V Operating Voltage
QOperating 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)
0 12 Rail-to-Rail Analog PSoC Blocks Provide:
- Up to 14-Bit ADCs
- Up to 9-Bit DACs
- Programmable Gain Amplif
- Programmable Filters and {
3 8 Digital PSoC Blocks Provide:
- 8- 1o 32-Bit Timers, Counte
- CRC and PRS Mecdules
- Up to 2 Full-Duplex UARTs
- Multiple SPI'™ Masters or 8

- Connectable to all GPIO Pi
0O Complex Peripherals by Comb

9 QQoaaoQ

System Bus <

Y
Global Digital Interconnect

SRAM | R

l I 256Bytles | . | SROM
L} Interrupt [ LA
Controller .
* Multiple Ch
{Includes IMO, IL

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

B Flexible On-Chip Memory
O 16K Bytes Flash Program Storage 50,000
Erase/Write Cycles
O 256 Bytes SRAM Data Storage
O In-System Serial Programming (1SSP™)

Additional System Resources

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

Watchdog and Sleep Timers
User-Configurable Low Voltage Detection
Integrated Supervisory Circuit

On-Chip Precision Voltage Reference

aQaa Q

B Complete Development Tools

3 Free Development Software
(PSoC™ Designer)
— = "7 atured, In-Circuit Emulator and

Y || oL sysTEm

Digita!
. Block ’,_,
Array el
= {2 Rows, {4 Columns,
8 Blocks) 12 Blocks) [

Input
Muxing

Y Y Y |
¥

‘l
Yy v v ]

A
¥

A

Digital | | Multiply POR and LVD

Deci 2
Clocks | | Accum ecimator} | 12C

System Resels|

Internal | | Switch
Vollage Mode
Ref. Pump

SYSTEM RESOURCES

nmer

3ed Emulation

X Breakpoint Structure
ytes Trace Memory

Overview

many Mixed Signal Array with
nese devices are designed to
>U-based system components
programmable device. PSoC
xcks of analeg and digital logic,
terconnects. This architecture
mized peripheral configurations
of each individual application.
program memory, SRAM data
e included in a range of conve-

rated on the left, is comprised of
Tour main areas: F>oL vore, Uigital System, Analog System,
and System Resources. Configurable global busing allows all
the device resources to be combined into a complete custom
system. The PSoC CYBC27x43 family can have up to five 10
ports that connect to the global digital and analog interconnects,
providing access to 8 digital blocks and 12 analog blocks.

The PSoC Core

The PSoC Core is a powerful engine that supports a rich fea-
ture set. The core includes a CPU, memory, clocks, and config-
urable GP1O (General Purpose 10).

The M8C CPU core is a powerful processor with speeds up to
24 MHz, providing a four MIPS 8-bit Harvard architecture micro-
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CY8C27x43 Final Data Sheet

PSoC™ Overview

processor. The CPU utilizes an interrupt controller with 17 vec-
tors, to simplify programming of real time embedded events.
Program execution is timed and protected using the included
Sleep and Watch Dog Timers (WDT).

Memory encompasses 16 KB of Flash for program storage, 256
bytes of SRAM for data storage, and up to 2 KB of EEPROM
emulated using the Flash. Program Flash utilizes four protec-
tion levels on blocks of 64 bytes, allowing customized software
IP protection.

The PSoC device incorporates flexible internal clock genera-
tors, including a 24 MHz IMO (internal main oscillator) accurate
to 2.5% over temperature and voltage. The 24 MHz IMO can
also be doubled to 48 MHz for use by the digital system. A low
power 32 kHz ILO (internal low speed oscillator) is provided for
the Sleep timer and WDT. If crystal accuracy is desired, the
ECO (32.768 kHz external crystal oscillator) is available for use
as a Real Time Clock (RTC) and can optionally generate a crys-
tal-accurate 24 MHz system ~lank wcina o DI Tha rlacke
together with programmable
Resource), provide the flexibi
requirement into the PSoC de

PSoC GPIOs provide connect
resources of the device. Each
from eight options, allowing g
ing. Every pin also has the caj
rupt on high level, low level, a

The Digital System

The Digital System is compos
block is an 8-bit resource tha
with other blocks to form 8, 16
are called user module refere

[Port s/ —[Port 4 —{Pont:

Digital Clocks To S
From Core

DIGITA
S

4

: 3 SRR T
DBBOO | | DBBO1 | [ DCBO2 | | DCBO3
4
e

8 : 4 e : 8

Row Input
Configuration| |

Y

uanesnbyuo|
indinp moy i

Row 1

pee10 | [oBB11] [DCB12] [DCBI13]
4

Row Input
Configuration
uoneinbyuon
nding moy

[

R GIE[7:0) === Global Digital V_GOEV‘-U]—'—‘""J
L___ GIO[7:0] =t Interconnect GOO[7:0] e

Digital System Block Diagram

Digital peripheral configurations include those listed below.
PWMs (8 to 32 bit)

PWMs with Dead band (8 to 32 bit)

Counters (8 to 32 bit)

Timers (8 to 32 bit)

UART 8 bit with selectable parity (up to 2)

SPI master and slave (up to 2)

I2C slave and master (1 available as a System Resource)
Cyclical Redundancy Checker/Generator (8 to 32 bit)
IrDA (up to 2)

Pseudo Random Sequence Generators (8 to 32 bit)

The digital blocks can be connected to any GPIO through a
series of global buses that can route any signal to any pin. The
buses also allow for signal multiplexing and for performing logic
operations. This configurability frees your designs from the con-

mbentnta af A Buad aavinkhAaral nnn+ro"er

vs of four, where the number of
imily. This allows you the opti-
3s for your application. Family
e titled "PSoC Device Charac-

ed of 12 configurable blocks,
sircuit allowing the creation of
ialog peripherals are very flexi-
o support specific application
e common PSoC analog func-
dules) are listed below.

1p to 4, with 6- to 14-bit resolu-
il, Delta Sigma, and SAR)

1d-pass, low-pass, and notch)
table gain to 48x)
) to 2, with selectable gain to

} selectable thresholds)
L resolution)
g th 6- to 9-bit resolution)

m High current output drivers (four with 30 mA drive as a Core
Resource)

1.3V reference (as a System Resource)
DTMF dialer

Modulators

Correlators

Peak detectors

Many other topologies possible

i S .
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PSoC™ Overview

Analog blocks are provided in columns of three, which includes
one CT (Continuous Time) and two SC (Switched Capacitor)
blocks, as shown in the figure below.

PO — g

pots) *___:I
PO[3}—-' : ;]

PO g g P00
5 < P20
P2[3) ——— .
%4— P2(4)
P21} ——] P2[2)

M8C Interface (Address Bus, Data Bus, Etc.)

Analog System Block Diagram

Additional System Resources

System Resources, some of which have been previously listed,
provide additional capability useful to complete systems. Addi-
tional resources include a multiplier, decimator, switch mode
pump, low voltage detection, and power on reset. Brief state-
ments describing the merits of each system resource are pre-
sented below.

m Digital clock dividers provide three customizable clock fre-
quencies for use in applications. The clocks can be routed to
both the digital and analog systems. Additional clocks can be
generated using digital PSoC blocks as clock dividers.

m A multiply accumulate (MAC) provides a fast 8-bit multiplier
with 32-bit accumulate, to assist in both general math as well
as digital filters.

m The decimator provides a custom hardware filter for digital
signal processing applications including the creation of Delta
Sigma ADCs.

and 400 kHz communication
and multi-master modes are

nterrupts can signal the appli-
while the advanced POR
nates the need for a system

vides an absolute reference for
ADCs and DACs.

mp (SMP) generates normal
le 1.2V battery cell, providing a

istics

: characteristics, the digital and
or 4 digital blocks and 12, 6, or
ng table lists the resources

rice groups. The PSoC device
rown in the second row of the

= S w
2| 2eteslel|as
6 '=2 |88 | 25 | §8
T2 95| <8 | <
CY8C29x66 “gf 4 16 12 4 4 12
CY8C27x43 “ﬁf 2 8 12 4 4 12
CY8C24x23 ”gdm 1 4 12 2 2 6
CY8C24x23A “g;" 1 4 12 2 2 6
CY8C22x13 “’1’5" 1 4 8 1 1 3
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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.comipsoc.

Development Kits

Development Kits are available from the following distributors:
Digi-Key, Avnet, Arrow, and Future. The Cypress Online Store
at hitp:/iwww.onfulfillment. com/cypressstore/ contains devetop-
ment kits, C compilers, and all
ment. Click on PSoC {Progran
a current list of available items.

Tele-Training

Free PSoC "Tele-training" is a
by a live marketing or applicatit
training classes are available

including introduction, designir
advanced analog, as well as g
ing topics like PSoC and the LI
tele-training, see hitp:/fwww.cy

Consultants

Certified PSoC Consultants

assistance 1o completed PSoC
PSoC Consultant, go to the fol
http/fwww.Cypress.com/suppo

Technical Support

PSoC application engineers
response. They can be reac
response at http://www.cypres

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
http:/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.

Context

signer b
+
— Help

Sensitive

PSoC
Configuration
Sheet

U

Manufacturing
Information
File

U

i
—)

Device

Emulation
Pod Programmer

PSoC Designer Subsystems

In-Circuit
Emulator
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PSoC™ QOverview

PSoC Designer Software Subsystems

Device Editor

The Device Editor subsystem allows the user to 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-
ration allows for changing configurations at run time.

PSoC Designer sets up power-on initialization tables for
selected PSoC block configurations and creates source code
for an application framework. The framework contains software
1o operate the selected components 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 orint ot a ennfinuration sheet for
a given project configuration
gramming in conjunction with
framework is generated, the
code to flesh out the framewol
selected components and reg

Design Browser

The Design Browser allows u
figured designs into the user’s
a catalog of preconfigured de
Examples provided in the tool:
Bus master and slave, fan cor

Application Editor

In the Application Editor you
Assembly language source cc
pile, link, and build.

Assembler. The macro asse
to be merged seamlessly wit
matically use absolute addres
mode, and linked with other !
addressing.

C Language Compiler. A C language compiler is available
that supports 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 PSoC family devices.

The embedded, optimizing C compiler provides all the features
of C tailored to the PSoC architecture. f 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 systemn while providing an internal view of the PSoC
device. Debugger commands allow the designer to read and
program and read and write data 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 to 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
' h 1 links to FAQs and an Online

er in getting started.

E (In-Circuit Emulator) is avail-
his hardware has the capability

unit that connects to the PC by
The base unit is universal and
:5. Emulation pods for each
-ately. The emulation pod takes
the target board and performs

August 3, 2004
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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 development process, the PSoC Designer Inte-
grated Development Environment (IDE) provides a library of
pre-built, pre-tested hardware peripheral functions, called "User
Modules.” User modules m: o T v
peripheral devices simple, a
mixed signal varieties. The s
tains over 50 common peript
ers, Counters, UARTs, and ¢
such as DTMF Generators an

Each user module establishe
implement the selected func
that allow you to tailor its prec
application. For example, a F
ule configures one or more di
bits of resolution. The user r
establish the pulse width an
provide tested software to cut
module application programm
level functions to control ant
run-time. The API also provic
tines that you can adapt as ns

The API functions are docum
that are viewed directly in the
sheets explain the internal ¢
provide performance specifici
the use of each user module |
ting of each register controlie

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 rmodules you
need for your project and map them onto the PSoC blocks with
point-and-click simplicity. Next, you build signal chains by inter-
connecling 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 | Pla(;ir:em 1 source
f 2 SM:)d:fn Parameter Ge?l:?:tor | !
elec -ization |~ ;
S i ]

Generate
Application

© A AR S T

;
knn— Project : Sg(l;l:;e Build : 3 E
| Manager ||| Cot || Manager | [<F
i |
L
mﬂnﬂ‘?
. Build
All
gger
o Event &
9 Breakpoint | frwe-#
clor
Manager

Code Development Flows

ain program, and any sub-rou-
Application Editor subsystem.
a Project Manager that allows
code files (including all gener-
al view. The source code editor
vanced edit features for both C
-arch capabilities include simple
“grep-style” patterns. A single
Manager. It employs a profes-
'm to automatically analyze all
ompiler and assembler as nec-
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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CYBC27x43 Final Data Sheet

PSoC™ QOverview

Document Conventions

Acronyms Used

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

Acronym Description.
AC alternating current
ADC analog-to-digitai converter
APl application programming interface
CPU central processing unit
CT continuous time
DAC digital-to-analog converier
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 oscill
IMO internal main oscillator
10 input/output
IPOR imprecise power on res:
LSb least-significant bit
LvD low voltage detect
MSb most-significant bit
PC program counter
PLL phase-locked loop
POR power on reset
PPOR precision power on rese

PSoC™ Programmable System-

PWM pulse width modulator
RAM random access memon
SC swilched capacilor
SLIMO siow MO

SMP switch mode pump

Units of Measure

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

Numeric Naming

Hexidecimal numbers are represented with all letters in upper-
case with an appended lowercase 'l (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.

1.

Pin Information .........cccocveciceivceenvrarnnas erreresemmmmesanrrresanes 8
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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 CY8C27x43 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

Pin Type Pin 1 PSoC Device

No. [ Digital | Analog | Name

1 10 10 | Po[5] 8 Vdd

2 10 10 | PO} POf4], AIO

3 10 PiY] "G m PO2L, AID

4 Power Vss Sk P110), XTALout, 12C SDA
5 10 P1[0]

6 10 10 | Po[2)

7 10 10 | Po4)

8 Power vad

LEGEND: A = Analog, | = Input, and

August 3, 2004 Document No. 38-12012 Rev. *| 8



CY8C27x43 Final Data Sheet

1. Pin Information

1.1.2 20-Pin Part Pinout
Table 1-2. 20-Pin Part Pinout {SSOP, SOIC)
i Type i R
::; Digital | Analog | N:'I';l‘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,
[} 10 P1[7) 12C Seriat Clock (SCL)
7 10 P1[5) 12C Serial Data (SDA)
8 10 P1(3]
9 le] P1[1] Crystal Input (XTALIn}, 12C Serial Clock (SCL)
10 Power Vss Ground connection.
1 10 P1{0] Crystal Output (XTALout), I2C Serial Data
. (SDA)
12 10 P1[2]
13 o] Pi(4] (
14 10 P1[6]
15 Input XRES |/
¢
16 10 | POI0] i
17 IC 10 PO} |,
18 10 10 {eo) |,
19 10 1 POE] |,
20 Power Vvdd

LEGEND: A = Analog, ! = Input, and

CY8C27243 20-Pin PSoC Device

N

AP =g 20 = vad
A, POjs] = 2 19 = POJ6], Al
nO, PO S 3 18. = PO[4}, AIO
ALPO{T w4 oo T e PO[2) AIO
swp ' 5 SSOP 15 e pojol A
RCSCL P ¢ - SOIC - 15 = XRES
12C SDA, PHS = 7 ' 14 m P15}
PIBI = 8 13 pm P1[4), EXTCLK
12C SCL, XTALin, P11 = § 12 = P2
Vss w10 11 = P1{0]. XTALout, 12C SDA

August 3, 2004
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CYBC27x43 Final Data Sheet

1. Pin Information

1.1.3 28-Pin Part Pinout
Table 1-3. 28-Pin Part Pinout (PDIP, SSOP, SOIC)
i Type Pin- .  Baciiatin
:I; Digital | Analog | Name _Dﬁcpphon
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 ls} P2[7]
6 o] 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
external components required.
10 10 P1(7] 12C Serial Clock (SCL)
11 10 P1[5] 12C Serial Data (SDA)
12 10 P1[3]
13 10 P[]
14 Power Vss
15 10 P1[0])
16 10 P1[2]
17 Te} P1[4)
18 10 P1(6]
18 Input XRES
20 10 ! P2i0)
21 10 1 P2[2)
22 10 P2[4]
23 10 P2i6}
24 10 | PO[0]
25 10 10 PO[2)
26 10 10 PO[4]
27 Lo 1 PO[6]
28 Power vdd

LEGEND: A = Analog, | = Input, anc

CY8C27443 28-Pin PSoC Device

Al PO7) =
AIO, PO[5] =
AIQ, PO3] m

Al, POI1} =

P2i7 =
P2|5]
AL P2J3]
AL P2[1] -
SMP -

12C SCL P1(7] =10 -

12C SDA, P1[5) =11

P13} o 12

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

; *

N

= Vdd

o POj6). Al
= POj4), AIO
= POJ2), AIC

24, POJO], A
;= P2{6], External VRel

o P2]4), Extemal AGND

‘o P2{2), Al
. [ P2[0], At

= XRES

=l

= P1[4), EXTCLK

= P1[2)

P1[0), XTALoul, 12C SDA

August 3, 2004
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CY8C27x43 Final Data Sheet 1. Pin Information

11.4 44-Pin Part Pinout

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

r':i" Type | Pin : Description CYBC27543 44-Pin PSoC Device
. | Digital | Analog |- Name
1 10 P2I5] g
2 10 I P2(3) Direct switched capacitor block input. ;
3 10 | P2[1] | Direct switched capacitor block input. £
9o _920 _ %

4 10 Pa[n g << T W
5 | © Péls] EE8BE, BERED
6 10 P4[3] ffEEESfdaea
7 0 Paf1} eI A= OO ©in &
8 Power SMP Switch Mode Pump (SMP) connection to PoS A T e ©© a3\ P2}4], External AGND

external components required. AL P2(3) = 2 32 |m P2{2), Al
9 10 P3[7] ALP21) o3 31 jm P2[0), Al
10 10 P3[5) P4[7) W 4 30 jm P4{6)
1 10 P33] P4[5] o 5 B 29 P4j4)
12 10 P31 P4[3] =6 TQFP 28[p P4(2]
3 o P |17 et i ey Pa T 27 | P4{0]
4 | 10 RISl gg " ’;’;{Els
I -
17 Power Vss ( 'ZRA g23 = PR
18 o) S Y~ Ny, S N\1//74 .\ . FEvy

t PEEES
19 10 P1(2] ] o ::C._ oo
20 | 10 Pl | 3
21 10 P1[6) : 5
22 10 P3{0] :
23 10 P3[2) )
24 ) P3[4] :
25 10 P3(8] )
26 Input XRES
27 10 P4[0]
28 10 Pa[2]
29 10 Pa[a)
30 10 P4[6}
31 10 I [P210
32 10 BREEE
33 10 P2[4]
34 10 P2|6]
35 10 i PO[0)
36 10 10 |[PO[2)
37 10 10 |PO[4) | vy i imua nipus ares sananin vuspas.
38 10 I POl6) Analog column mux input.
39 Power Vdd Supply voltage.
40 10 b PO[7) Analog column mux input.
41 10 10 PO[5) Analog column mux input and column output.
42 18} 10 PO[3] 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. *1 1



CY8C27x43 Final Data Sheet

1. Pin information

1.1.5 48-Pin Part Pinouts
Table 1-5. 48-Pin Part Pinout (SSOP)
i Type iR et
'T: Digital | Analog. N?n':e Description,
1 le] | PO[7] Analog columnh 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 Le] | P2{1] | Direct switched capacitor block input.
9 10 P4(7)
10 10 P4[5]
11 10 P4{3)
12 10 P4[1]
13 Power SMP Switch Mode Pump (SMP) connection to
(At e i
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 PA[T}
21 10 P1[5)
22 10 P1(3]
23 10 P1{1]
24 Power Vss
25 10 P1{0]
26 10 P1[2)
27 10 P1[4]
28 10 P1[6]
29 10 P5[0]
30 10 P5{2]
31 [o] P3[0]
32 10 P3(2)
33 10 P3[4}
34 10 P3i6)
35 input XRES
36 10 P4{0]
37 10 P4[2]
38 10 P4(4]
39 10 P46}
40 10 | P2{0] 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 Voitage Reference (VRef)
44 10 I PO[0) Analog column mux input.
45 10 IC 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.

CY8C27643 48-Pin PSoC Device

Al PO[T]
AlO, PO[5]
AIO, PO[3]
Al PO[1]
P2[7]
P2(5)

Al P2[3]
Al P2{1)
paf7]
Pa[5)
PA[3]
Pa[1]
SMP
P3[7}
P3[5]

O NBU L WK

) N

. 'SSOP |

18
47
6
45
44

43
42

41
40
39
38
37
36

'35

34

—=r

Vdd

PO[&), Al

P0{2), AlO

PO[4], AIO

PO[0), AY

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

P2[0], Al

P4[6]}

P44}

P4(2)

P4[0]

XRES

P3(5}

P3[4]

P3(2]

P3[0]

P5{2)

P5[0]

P1[6]}

P4{4], EXTCLK
P1[2)

P1(0}, XTALout, 12C SDA

August 3, 2004
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CY8C27x43 Final Data Sheet

1. Pin Information

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

i Type Pin -
:I:- Digital | Analog | Name pesmphon
1 10 1 P2{3] Direct switched capacitor block input.
2 10 | P2[1] Direct switched capacitor block input.
3 10 P4[7}
4 10 P4[5}
5 10 P4[3)
6 10 Pa[1]
7 Power SMP Switch Mode Pump (SMP) connection to
external components required.
B 10 P3[7)
9 10 P3[5}
10 10 Pa[3]
" 10 P3[1]
12 10 P5[3]
13 10 P5[1)
14 Te) P(7] 120 Rarial Clack (&C1)
15 10 P15} |}
16 10 Pi[3)
17 10 ZRBRE
18 Power Vss (
19 10 P1{0} (
(
20 10 PI[2)
21 10 P1[4] (
22 10 P1[6]
23 10 P5[0}
24 10 P5[2)
25 10 P3[0)
26 0 P3[2)
27 10 P3[4}
28 10 P3[6}
29 Input XRES f
1
30 10 P4[0]
31 10 P4[2]
32 10 P4[4)
33 10 P4{6]
34 10 l P2[0]
35 10 i P2[2}
36 10 P2[4}
37 10 P2[6]
38 0 i PO[0) : _ .
39 10 le] 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 colurmn 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).

Al P2[3] |

Al, P2[1]}

P4[7] P

P45}

P4[3)

P4[1]

SMP m
P3[7] &

P3[5)
P3(3]

CYBC27643 48-Pin PSoC Device

s
[~4
>
™

[
g
- 22 ._ - 22 _ %
o of <L <L L of <

CEEEDEE c2ZTES e

~ 2 (===

[= N >0 a oo

(Top View)

P16l
P5[0]

EXTCLK, P1[4]

P2{4), External AGND
P2[2). Al
P2[0], Al
P4(6]
P4{4]
P42]
P4[0)
XRES
P36}
P3[4]
P3[2)
P3[0]
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12. Register Reference

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.

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!

Convention Description | getermines | bans he -
R Read register
W Write register napping tables, blank fields are
L Logical regist essed.
Cc Clearable reg
# Access is bit:
August 3, 2004 © Cypress MicroSystems, Inc. 2003 — Document No. 38-12012 Rev. *| 14



CY8C27x43 Final Data Sheet

2. Register Reference

Register Map Bank 0 Table: User Space

= > = > S > : S >
® x> a > x " H- ° SRSl S . % 1

PRTODR 00 | RW 40 ASCIOCRO | 80 | RW (&)
PRTOIE 01 | RW 41 ASCI0CR1 |81 | RW C1
PRTOGS 02 | RW 22 ASCI0CRZ |82 |RW c2
PRTODM2 | 03 | RW a3 ASCI10CR3 |83 | RW c3
PRTI1DR G4 | RW 14 ASDIICRGC | B4 | AW (]
PRTIIE 05 | RW a5 ASD1ICRT | 85 | RW C5
PRTIGS 06 | RW 25 ASDIICR2 | 86 | RW C6
PRTIDMZ |07 | RW 47 ASDIICR3 |87 | RW c7
PRTZDR 08 | RW 48 ASC12CRO | 88 | RW CB
PRT2IE 09 | RW 439 ASC12CR1 | 89 | RW ca9
PRT2GS 0A | RW aA ASC12CRZ | 8A | RW CA
PRT2DMZ 0B | RW 48 ASC12CR3 | 88 | RW CB
PRT3DR 0C | RW ac ASD13CRO | 8C | RW cC
PRTIIE oD | RW aD ASDT3CR1 | 8D | RW cD
PRT3GS OE | RW aE ASD13CRZ | 88 | RW CE
PRTADM2 OF | RW aF ASD13CR3 | 8F | RW CF
PRT4DR 10 RW RN ASN20CRN an RW Do
PRTAIE 1 [RW
PRT4GS 12 | RW
PRT4DMZ 13 | RW
PRT5DR 4 | RW
PRISIE 15 | RW
PRT5GS % | RW
PRT50M2 17 | RW

18

19

A

1B

1€

1D

E

F
DBBOODRO | 20 | # AMD
DBBOODR1 | 21 | W
DBBOODRZ | 22 | RW
DBBOOCRO | 23 | # ARF
DBBOIDRO | 24 | # CMF
DBBO1DR1 |25 [|W | ASY
DBBUIDRZ | 26 | RW | CMI
DBBOICRO |27 |#
DCBOZDRO |28 | #
DCBOZ2DRT |20 | W
DCBO2DR2 | 2A | RW
DCBOZCRO | 28 | #
DCBO3DRO | 2C | #
DCBO3DR1 |20 | W
DCBO3DRZ | 2E | RW . _ _
DCBO3CRO | 2F | # BF AF ACC_DR2 EF | RW
DBB1ODRO |30 | # ACBOOCR3 | 70 | RW | RDIORI BO | RW FO
DBB10DR1 | 31 |W | ACBOGCRO |71 | RW | RDIOSYN B1 | RW F1
DBB1ODRZ |32 | RW | ACBOOCRT |72 |RW JRDWIS B2 | RW F2
DBB1OCRO |33 | # ACBOOCRZ |73 | RW | RDIOLTO B3 | RW F3
DBB11DRO | 34 [ # ACBOICR3 |74 |RW [|RDIOLT! B4 | RW F4
DBB1IDRT [ 35 |wW JACBOICRO |75 | RW | RDIOROC B5 | RW F5
DBB11IDRZ | 36 | RW | ACBOICR1 |76 | RW | RDIORO1 86 | RW F6
DBB11CRO | 37 | & ACBOICRZ | 77 | RW 87 CPU_F F7 | RL
DCB12DRO | 38 | # ACBO2CR3 |78 | RW | RDIRI B8 | RW F8
DCB12DR1 |30 |W | ACBO2CRO |78 | RW | RDIISYN BS | RW F9
DCB12DRZ | 3A | RW | ACBOZCR! | 7A | RW | RDNIS BA | RW FA
DCB12CRO | 3B | # ACBOZCRZ |78 | RW | RDIILTO BB | RW FB
DCB13DRC | 3C | # ACBO3CR3 | 7C_ | RW { RDILTA BC | RW FC
DCB13DRT | 3D |W ] ACBO3CRO |70 | RW | RDIROO BD | RW FD
DCB130RZ | 3E | RW [ ACBO3CR1 | 7€ | RW | RDIRO1 BE |RW | CPU_SCR1 | FE [#
DCB13CRO | 3F | # ACBO3CRZ | 7F | RW BF CPU_SCRO | FF | #

Blank fields are Reserved and should not be accessed.

# Access is bit specific.

August 3, 2004
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CY8C27x43 Final Data Sheet

2. Register Reference

Register Map Bank 1 Table:

§ _;:g 5 = §
s |&% & ki E g
PRTODMO 00 Rw ASC10CRO
PRTODM1 01 RW 43 ASC10CR1
PRTOICO 02 RW 42 ASC10CR2
PRTQIC1 03 RwW 43 ASC10CR3
PRT1DMO 04 RwW 44 ASD11CRO
PRT1DM1 05 RW 45 ASD11CR1
PRT1iIC0 06 RwW 46 ASD11CR2
PRTHIC o7 RwW 47 ASD11CR3
PRT2DMO 08 RwW 43 ASC12CRO
PRT2DM1 08 RW 49 ASC12CR1
PRT2ICO 0A RwW 4A ASCI12CR2
PRT2IC1 0B RwW 4B ASC12CR3
PRT3DMO 0C RW 4G ASD13CRO
PRT3DM1 oo RwW 4D ASD13CR1
PRT3ICO 0E RW 4E ASD13CR2
PRT3IC1 OF RW 4F ASD13CR3
PRT4DMO 10 RwW 50 ASD20CRO 90 RW GDI_LO_IN DO RW
PRT4DM1 11 Rw [+ Y -Tabhlalals Y] na ™nat faint I oA [N ) mna MAr
PRT4ICO 12 RW
PRT4IC1 13 RW
PRT5DMO 14 RW
PRTSDM1 15 RW
PRTSICQ 16 RwW
PRT5IC1 17 RW
18
19
1A
B
1c
10
1E
1F
DBBOOFN 20 RW CLt
DBBOOIN 21 RW CL
DBBOCOU 22 RW ABI
23 AM
DBBO1FN 24 RW
DBBO1IN 25 RwW
DBBO1OU 26 RW 1AM
27 AL
DCBO2FN 28 RW ALl
DCBOZ2IN 29 RW cu
DCBO20OU 2A RW
2B
DCBO3FN 2C RW
DCBO3IN 2D RW
DCB030V 2E RW
2F ur all or
DBB10FN 30 RW ACBOOCR3 70 RW RDIORI BO RW Fo
DBB10IN ch! RW | ACBOOCRO 71 RwW RDIOSYN B1 RwW F1
DBB100OU 32 RW 1 ACBOOCR1 72 RW [ RDIOIS B2 RwW F2
33 ACBOOCR2 73 RW RDIOLTO B3 RwW F3
DBB11FN 34 RW 1§ ACBOICR3 74 RW ROIOLT1 B4 RwW F4
DBB11IN 35 Rw ACBO1CRO 75 RwW RDICROD B5 RW FS
DBB110OU 36 Rw ACBO1CR1 76 RwW RDIORO1 B6 RW F6&
37 ACBO1CR2 77 RwW B7 CPU_F F7 RL
DCB12FN 38 RW ACBO02CR3 78 RW RDIMRI B8 RW F8
DCB12IN 39 RW ACB02CRO 79 RwW RDI1SYN B9 RW F9
DCB120U 3A RW ACBO2CR1 7A RW RDHMIS BA RW FA
3B ACB0O2CR2 78 RwW RDILTO BB RW FB
DCB13FN ac RwW | ACBO3CR3 7C RW RDITLTA BG RW FC
DCB13IN aD RW [ ACBO3ICRO 7D RW |} RDITRCO BD RW FD
DCB130U 3E RW ACBO3CR1 7E RW RBIMRO1 BE RW CPU_SCR1 FE #
kig ACBO3CR2 7F RW BF CPU_SCRO FF #

Blank fields are Reserved and should not be accessed.

# Access is bit specific.
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3. Electrical Specifications
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=7 CYPRLD-S MICRGOYSTEMS

This chapter presents the DC and AC electrical specifications of the CY8C27x43 PSoC device. For the most up to date electrical
specifications, confirm that you have the most recent data sheet by going to the web at hitp://www.cypress.com/psoc.

Specifications are valid for -40°C < T < 85°C and T < 100°C, except where noted. Specifications for devices running at greater
than 12 MHz are valid for -40°C < T < 70°C and T < 82°C.

5.25~-

o
i
o

aBeljoA PPA

3.00 -

Hz CF

Figure 3-1. Voltage versus

The following table lists the L

Table 3-1: Units of Measur

Symbol Unl :

oc degree Celsius
dB decibels T
fF femto farad T
Hz hertz mVv milli-volts
KB 1024 bytes nA nano ampere

Kbit 1024 bits ns nanosecond

kHz kilohertz nVv nanovolts
kQ kilohm Q ohm

MHz megahertz pA pico ampere
MQ megaohm pF pico farad
HA micro ampere pp peak-to-peak
uF - micro farad ppm parts per million
uH micro henry ps picosecond
us microsecond sps samples per second
pVv micro volts o sigma: one standard deviation

pvrms micro volts root-mean-square v volts

August 3, 2004 Document No. 38-12012 Rev. *l 17



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
Ts1s Storage Temperature -55 - +100 oc Higher storage temperatures will reduce data
retention time.
Ta Ambient Temperature with Power Applied -40 - +85 oc
Vvdd Supply Voltage on Vdd Relative to Vss -0.5 - +6.0 \'%
Vio DC input Voltage Vss-05 |- Vdad+ 05 |V
- DC Voltage Applied to Tri-state Vss-0.5 |- Vdd+05 |V
o Maximum Current info any Port Pin -25 - +50 mA
Imaio Maximum Current into any Port Pin Configured as Analog | -50 - +50 mA
Driver
ESD Electro Static Discharge Voltage 2000 - - v Human Body Model ESD
- Latch-up Current - - 200 mA
3.2 Operating 1
Table 3-3. Operating Temper:
Symbol Det Notes
Ta Ambient Temperature
Ty Junction Temperature erature rise from ambient to junction is

specific. See "Thermal tmpedances”

to comply with this requirement.

1. The user must limit the power con-

August 3, 2004

Document No. 38-12012 Rev. *|

18




CY8C27x43 Final Data Sheet

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 £ 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 3-4. DC Chip-Level Specifications

a. Standby currentincludes all funcl
enabled.

b. Refer to the Ordering Informatior

3.3.2 DC General

The following table lists guara
and -40°C < Ty < 85°C, or 3.0
are for design guidance only.

Table 3-5. DC GPIO Specific.

Symbol Description :  Min Typ | Max’ -|:-Units: | ‘Notes
Vvdd Supply Voltage 3.00 - 5.25 Vv
loo 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.
lops Supply Current - 33 6.0 mA Conditions are Vdd = 3.3V, Ty = 25°C, CPU =3
MHz, 48 MHz = Disabled, VC1 = 1.5 MHz, VC2
=93.75 kHz, VC3 = 93.75 kHz.
Isg Sleep (Mode) Current with POR, LVD, Sleep Timer, and - 3 6.5 RA Conditions are with internal slow speed oscilla-
WDT? tor. Vdd = 3.3V, -40°C < Tp < 55°C.
IsBH Sleep (Mode} Current witt 15 are with internal slow speed oscilla-
WDT at high temperature. :3.3V,55%C < T, < 85°C.
IsBxTL Sleep (Mode) Current witt 15 are wilth properly loaded, 1 uW max,
and external crystal ® Hz crystal. Vdd = 3.3V, 40°C s Ta <
Isgxtin | Sleep (Mode) Current with 1s are with properly loaded, 1 uW max,
and external crystal at hig 4z crystal. Vdd = 3.3V, 55°C < T, < 85
Vrer Reference Voltage (Band for appropriate Vdd.
VREF Reference Voltage (Bandy for appropriate Vdd.

‘ed with devices that have similar functions

erature ranges: 4.75V to 5.25V
ply to 5V and 3.3V at 25°C and

Symbol ] Notes

Rpy Pull up Resistor “ ) R3z

Rpp Pull down Resistor 4 5.6 k2

Von High Output Level Vdd-10 |- - v HOH = 10 mA, Vdd = 4.75 to 5.25V (B total loads,
4 on even pert pins (for example, PO[2}, P1{4]),
4 on odd port pins (for example, PO[3), P1[5))).

VoL Low Qutput Level - - 0.75 v 10L = 25 mA, Vdd = 4.75 10 5.25V (8 tolal 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=3010525

Vin input High Level 21 - v Vdd =3.0105.25

Vh Input Hysterisis - 60 - mvV

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

Cin Capacitive Load on Pins as fnput - 35 10 pF Package and pin dependent. Temp = 25°C.

Cour Capacitive Load on Pins as Cutput - 35 10 pF Package and pin dependent. Temp = 25°C.

August 3, 2004
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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 £ 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.

The Operational Amplifier is a component of both the Analog Continuous Time PSoC blocks and the Analog Switched 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.

Symbol

Table 3-6. 5V DC Operational Amplifier Specifications

.. - Destription

Typ -

“»UD“’

Notes

Vosoa

Input Offset Voltage (absolute value)
Power = Low, Opamp Bias = High
Power = Medium, Opamp Bias = High
Power = High, Cpamp Bias = High

1.6
1.3
12

10

7.5

mV
mV
mV

TCVos0a

Average Input Offset Voltage Drift

7.0

350

uvree

iepoa

Input Leakage Cument (Port 0 Analog Pins)

20

pA

Gross tested to 1 pA.

Civoa

Input Capacitance {Port 0 Analog Pins)

Vemoa

Common Mode Voltage

Common Mode Voltage
opamp bias)

CMRRg,

Common Mode Rejectic
Power = Low

Power = Medium
Power = High

GoLoa

Open Loop Gain
Power = Low
Power = Medium
Power = High

VoHIGHOA

High Cutput Voltage Sw
Power = Low

Power = Madium
Power = High

Vorowoa

Low Output Voltage Swi
Power = Low

Power = Medium
Power = High

'soa

Supply Current (includir
Power = Low, Opamp B
Power = Low, Opamp B
Power = Medium, Opar
Power = Medium, Opar
Power = High, Opamp Bias = Low
Power = High, Opamp Bias = High

4.5

2400

4800

9.5

pF

Parkane and pin dependent. Temp = 25°C.

mon-mode input voltage range is mea-

ough an analog output buffer. The
tion includes the limitations imposed
raracteristics of the analog output

tion is applicable at high power. For all
s modes (except high power, high
ias), minimum is 60 dB.

tion is applicable at high pawer. For all
s modes (except high power, high
ias), minimum is 60 dB.

PSRRop

Supply Voltage Rejection Ratio

5% 5

OV < V) < (Vdd - 2.25) or
(Vdd - 1.25V} € V;y < Vdd.

August 3, 2004
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CY8C27x43 Final Data Sheet

3. Electrical Specifications

Table 3-7. 3.3V DC Operational Amplifier Specifications

Symbol . Destription Min Typ Max:" | “Units Notes
Vosoa Input Offset Voltage (absclute value)
Power = Low, Opamp Bias = High - 1.65 10 mv
Power = Medium, Opamp Blas = High - 1.32 8 mv
High Power is 5 Volts Only
TCVosoa | Average Input Offset Voltage Orift - 7.0 35.0 uvec
lesoa Input Leakage Current {Port 0 Analog Pins) - 20 - pA Gross tested to 1 pA.
Cinoa Input Capacitance {Port 0 Analog Pins) - 45 9.5 pF Package and pin dependent. Temp = 25°C.
Vemoa Common Mode Voltage Range 02 - Vdd-02 |V The common-mode input voltage range is
measured through an analog output buffer.
The specification includes the limitations
imposed by the characteristics of the analog
output buffer.
CMRRpp Common Mode Rejection Ratio - - B 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
Power = High 50
GoLoa Open Loop Gain ication is applicable at high power. For
Power = Low er bias modes (except high power, high
1 bias), minimum is 60 dB.
Power = Medium
Power = High
VOH|GHOA High Outpul Voltage Sv
Power = Low
Power = Medium
Power = High is 5V onh
VoLowoa Low Qutpul Voltage Sw
Power = Low
Power = Medium
Power = High
Isoa Supply Current (includi
Power = Low, Opamp E
Power = Low, Opamp E
Power = Medium, Opar
Power = Medium, Opar
Power = High, Opamp |
Power = High, Opamp |
PSRRoa Supply Voltage Rejecti /iy = (Vdd - 2.25) or
1.25V) < Vyy < Vdd.
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CY8C27x43 Final Data Sheet

3. Electrical Specifications

3.34

DC 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 1o 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 3-8. 5V DC Analog Output Buffer Specifications

Symbot Description Min loayp | cMax 1 Units Notes
Vosos Input Offset Voltage (Absolute Value) - 3 12 mvV
TCVosop | Average Input Offset Voltage Drift - +6 - uviec
Vemor Common-Mode Input Voitage Range 0.5 - Vdd - 1.0 A
Routos Output Resistance

Power = Low - 1 — Q
Power = High - 1 - Q
Vongros | High Output Voltage Swing (Load = 32 ohms to Vdd/2)
Power = Low 0.5xVdd + 1.3 |- - v
Power = High _ _ v
05xvdd + 1.3
VoLowos Low Output Voltage &y =~ * =~ ¢ -
Power = Low
Power = High
sos Supply Current Includi
Power = Low
Power = High
PSRRog Supply Voltage Reject
Table 3-9. 3.3V DC Analog ¢

Symbol : - Notes
Vosos Input Offset Voltage (4
TCVosos Average Input Offset \

Vemos Common-Mode Input’
Routos Output Resistance
Power = Low
Power = High
VOHIGHOB High Quiput Voltage £
Power = Low
Power = High
VoLowos Low Output Voltage S
Power = Low
Power = High
Isos Supply Current Including oias Leir (O LO2G)
Power = Low 0.8 2.0 mA
Power = High - 20 4.3 mA
PSRRog Supply Voltage Rejection Ratic 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 5.26V
and -40°C < T, < 85°C, or 3.0V to 3.6V and -40°C < Tp < 85°C, respectively. Typicai parameters apply to 5V and 3.3V at 25°C and
are for design guidance only.

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

AVpywmP_Load

Load Regulation

AVpyMP_Ripple

Output Voltage Rip

Es

Efficiency

Frume

Switching Frequen

DCpump

Switching Duty Cy¢

a. Ly=2pHinductor, Cq= 10 pF

LJ
[
L
L
L =
+ SMP
Vear = Battery . PSoC™
L
=
Vss

Figure 3-2. Basic Switch Mode Pump Circuit

Symbol Description Min Typ Max | Units Notes
Veump 5V SV Quiput Voltage 4.75 50 5.25 v Configuration of foolnote ®. 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 foctnote ®. Average, neglecting
ripple. SMP trip voltage is set to 3.25V.
lpump Available Output Current Configuration of footnote 2.
VpaT = 1.5V, Vpywp = 3.25V 8 - - mA SMP trip voltage is set to 3.25V.
Vgar = 1.8V, Vpuue = 5.0V 5 - - mA SMP trip voltage is set 10 5.0V,
VgarsV Input Voltage Range from Battery 1.8 - 5.0 Configuration of footnote ®. SMP trip voltage is
set 1o 5.0V.
VgardV Input Voltage Range from Batlery 1.0 - 3.3 v Configuration of footnote ®. SMP trip voliage is
<at in 1,25y,
VBATSTART Minimurn Input Volt ration of footnote 2.
AVpump_Line | Line Regulation (ov ration of footnote 2. Vg is the *Vdd

o PUMP Trip™ specified by the VM([2:0]
n the DC POR and LVD Specification,
-16 on page 26.

iration of footnote ?. Vg is the "Vdd

> PUMP Trip” specified by the VM[2:0]
in the DC POR and LVD Specification,
-16 on page 26.

iration of footnote 2. Load is SmA.

iration of footnote 2. Load is 5 mA. SMP
age is set o 3.25V.

August 3, 2004

Document No. 38-12012 Rev. *|

23



CYBC27x43 Final Data Sheet

3. Electrical Specifications

3.3.6

DC Analog Reference Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 525V
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 A
- AGND = Vdd/2? Vddi2 - 0.030 Vdd/2 - 0.004 vdd/2 + 0.003 A"
- 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® foonm o nnen chenn 1.6 x BG +0.018 v
- AGND Block to Block Var 0.034 v
- RefHi = Vdd/2 + BandGa Vddr2 + BG + 0.103 v
- RefHi = 3 x BandGap 3xBG +0.076 \
- RefHi = 2 x BandGap + F 2xBG+ P2[6) +0.077 |V
- RefHi = P2[4] + BandGay P2[4] + BG + 0.098 v
- RefHi = P2[4] + P2[6] (P2 F2l4] + P2[6]+0.100 |V
- RefHi = 3.2 x BandGap 3.2 xBG +0.076 A
- Reflo = Vdd/2 -~ BandGa Vddr2 - BG + 0.098 v
- Reflo = BandGap BG +0.129 v
- ReflLo = 2 x BandGap - F 2xBG-P2(6]+0.134 |V
- RefLo = P2[4] - BandGa| P2{4] - BG + 0.107 v
- Reflo = P2[4]-P2|6} (P2[: P2[4] - P2[6] + 0.110 [V

a. AGND loterance includes the of
Table 3-12. Silicon Revision

Symbol ‘ Max Units
BG Bandgap Voltage Refere 1.32 A
- AGND = vdd/2? Vdd/z + 0.007 v
- AGND = 2 x BandGap® 2xB8G+0.024 v
- AGND = P2[4] (P2[4] = V P2[4] + 0.01 v
- AGND = BandGap® BG + 0.008 v
- AGND = 1.6 x BandGap® e e 1.6xBG+0.018 v
- AGND Block to Block Variation (AGND = Vddi2)? -0.034 0.000 0.034 v
- RefHi = Vdd/2 + BandGap Vddiz + BG - 0.1 Vddr2 + BG - 0.01 Vddr2 + BG + 0.4 Vv
- RefHi = 3 x BandGap IxBG-0.06 3IxBG-0.01 3xBG+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 P2[4] + 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 3.2xBG-0.06 3.2xBG-0.01 32xBG+0.06 v
- RefLo = Vdd/2 - BandGap Vddi2 - BG - 0.051 Vdd/2 - BG + 0.01 Vddi2 - BG + 0.06 v
- RefLo = BandGap BG - 0.06 BG + 0.01 BG +0.06 v
- ReflLo = 2 x BandGap - P2[6] (P2[6] = 1.3V) 2xBG-P26)-0.04 [2xBG-P2[6]+0.01 |2xBG-P2[6)+004 |V
- ReflLo = 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] (P24] = Vdd/2, P2[6] = 1.3V) P2[4] - P2|6] - 0.056 P2[4] - P2[6] + 0.01 P2(4] - P2{6] + 0.056 v

a.  AGND tolerance includes the offsets of the locat buffer in the PSoC block.
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3. Electrical Specifications

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 v
- AGND = Vdgr2? Vdd/2 - 0.027 Vdd/2 - 0.003 vddi2 + 0.002 v
- AGND = 2 x BandGap® Not Allowed
- AGND = P2{4] (P2[4] = Vdd/2) £2[4] - 0.008 P2[4] + 0.001 P2[4] + 0.009 v
- AGND = BandGap® BG - 0.009 BG BG + 0.009 v
- AGND = 1.6 x BandGap® 1.6x BG-0.018 1.6xBG 1.6 x BG + 0.018 v
- AGND Block to Block Variation (AGND = Vdd/2)* 0.034 0.000 0.034 mv
- RefHi = Vddi2 + 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] = VddiZ) Not Allowed
- RefHi = P2{4] + P2[6] (P2{4] = Vdd/2, P2[6] = 0.5V) P2[4] + P2[6] - 0.075 ] P2[4] + P2[6] - 0.009 | P2(4] + P2(6} + 0.057 17
- RefHi = 3.2 x BandGap Not Allowed
- Reflo = Vdd/2 - BandGap Not Allowed
- Reflo = BandGap Not Allowed
- ReflLo = 2 x BandGap -

- RefLo = P2[4] - BandG
- Reflo = P2[4]-P2(6] (P: [P2a)- P2+ 0092 v
a. AGND tolerance includes the o
Note See Application Note AN201 mming for operation at 3.3V.
Table 3-14. Silicon Revisiol

Symbol Max Units
BG Bandgap Voltage Refer 1.32 Vv
- AGND = Vdarz® Vdd/Z + 0.005 v
- AGND = 2 x BandGap®
- AGND = P2{4] (P2[4] = P2[4] + 0.009 v
- AGND = BandGap® BG +0.009 v
- AGND = 1.6 x BandGaj 16xBG+0.018 v
- AGND Block to Block V 0.034 mv
- RefHi = Vdd/2 + BandC
- RefHi = 3 x BandGap
- RefHi = 2 x BandGap +
- RefHi = P2{4} + BandG
- RefHi = P2j4] + P2[6] (} [ P2(4) + P216) + 0.057 ]V
- RefHi = 3.2 x BandGap
- Reflo = Vdd/2 - BandC
- RefLo = BandGap
- RefLo = 2 x BandGap - P2[6] (P2{6] = 0.5V) Not Aliowed
- RefLo = P2[4] - BandGap (P2[4] = Vddr2) Not Allowed
- ReflLo = P2[4]-P2[6] (P2{4] = Vdd/2, P2[6] = 0.5V} P24} - P2i6] - 0.048 | P2[4] - P2[6] + 0.01 [P2a) - P26} +0.048 [V

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

Note See Application Nate AN2012 "Adjusting PSoC Microcontsoller 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 < 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 3-15. DC Analog PSoC Block Specifications

Symbol ] “Deseription - - G Min. | . Typ | ‘Max | Units Notes
Rer Resistor Unit Value {Continuous Time) - 122 - kQ
Csc Capacitor Unit Value (Switch Cap) - 80 - fF

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 £ T, < 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.

Note The bits PORLEV and V
Reference Manual for more inf

> Mixed Signal Array Technical

- Table 3-16. DC POR and LVD

Symbol Notes
Vdd Value for PPOR Tri
VeroroR | PORLEV(1:0] = 00b
VpPORIR PORLEV({1:0] = 01b
VPPORZR PORLEVHZO] =10b
vdd Value for PPOR Tri
Veroro PORLEV[1:0] = 00b
VPPOR1 PORLEV|1:0} = 01b
VppoRz PORLEV[1:0] = 10b
PPOR Hysteresis
VpHa PORLEV[1:0] = 00b
VoK PORLEV[1:0] = 01b
Vi PORLEV[1:0] = 10b
Vdd Value for LVD Trip
Vivoo VM[2:0] = 000b
Vivor VM[2:0] = 001b
Vivo2 VMI{2:0] = 010b
Vivos VM[2:0] = 011b
Vivps VM[2:0] = 100b
Vivos VMI2:0] = 1016 ass  laes  |aze |
Vivos VM[2:0] = 110b 463 4.73 482 v
Vivor VM[2:0] = 111b 4.72 4.81 491 v
Vad Value for PUMP Trip
Veumpo VM[2:0] = 000b 2.96 3.02 3.08 v
Veume1 VM[2:0] = 001b 3.03 310 3.16 v
Vpumpz VM[2:0] = 010b 3.18 325 332 v
Veumps VM[2:0] = 011b 4.1 4.19 428 v
Vpumps VM[2:0] = 100b 4,55 464 474 :’,
Vpumps VM[2:0] = 101b 4.63 473 4.82 v
Voumps VM[2:0] = 110b 4.72 4.82 4,91 v
Veumer VM[Z:0] = 111b 4.90 5.00 5.10 v

a. Always grealer 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. Electrical Specifications

3.3.9

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 < Tp < 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 3-17. DC Programming Specifications
Symbol Description Min Typ Max Units Notes

loop Supply Current During Programming or Verify - 25 mA

ViLp Input Low Voitage During Programming or Verify - 0.8 v

Vinp Input High Voltage During Programming or Verify 22 - \4

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

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

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

VoHv Qutput High Voltage During Programming or Verify Vdd - 1.0 vdd v

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

Flashent | Flash Endurance (total] s onmann Trasefwrite cycles.

Flashpr Fiash Data Retention

a. A maximum of 36 x 50,000 block
25,000 maximum cycles each, or
50,000 cycles).

For the full industrial range, the u
the Flash AP1s Application Note .,

}0 maximum cycles each, 36x2 blocks of
d that no single block ever sees more than

eralure argument before writing. Refer 1o
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34 AC Electrical Characteristics

3.41 AC 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 < 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 3-18. AC Chip-Level Specifications

Jitter24M2 | 24 MHz Period Jitter (F
TPLLSLEW PLL Lock Time

Teitsiews. | PLL Lock Time for Low
LOW

Tos External Crystal Oscills

Tosacc External Crystal Oscillz

Jitter32k 32 kHz Period Jitter

TxrsT Extermnal Reset Pulse V
DC24M 24 MHz Duty Cycle

Step24 24 MHz Trim Step Size
Fout48M 48 MHz Output Freque
Jiter24M1 | 24 MHz Period Jitter (!
Fmax Maximum frequency of

Tramp Supply Ramp Time

4.75V < Vdd < 5.25V.

Accuracy derived from Internal N
3.0V < Vdd < 3.6V. See Appiicat
See the individual user module d

aneowe

PLL
Enable
le—— Topsiew ———| 24 MHz
PLL
Gain 0

Figure 3-3, PLL Lock Timing Diagram

Symbol Description Min T Typ | Max | units | Notes. .

Fivo Internal Main Oscillator Frequency 234 24 24.69 MHz Trimmed. Wilizing factory trim values.

Foput CPU Frequency (5V Nominal) 0.93 24 24.6%P MHz Trimmed. Utilizing factory trim values.

Fepuz CPU Frequency {3.3V Nominal) 0.93 12 12.30¢ MHz Trimmed. Utilizing factory trim values.

Faam Digital PSoC Block Frequency 0 48 49.28bd | MHz E;Lex; fo the AC Digital Block Specifications

Foam Digital PSoC Block Frequency 0 24 24,609 | MHz

Fazi Internal Low Speed Oscillator Frequency 15 32 64 kHz

Faaxa External Crystal Oscie” 77T o acy is capacitor and crystal dependent.
luty cycle.

FpLL PLL Frequency le (x732) of crystal requency.

rstal oscillator frequency is within 100 ppm of its
‘e by the end of the Ty, period. Comect

on assumes a propesly oaded 1 uW maximum
wel 32.768 &Hz crystal. 3.0V < Vdd < 5.5V, -40
A s 85°C.

1ed. Utilizing factory trim values.

formation on trimming for operation at 3.3V.

August 3, 2004
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PLL
Enable

f—— T sewiow ———» 24 MHz

e JOOOOOOOOOOOOOXOON ] LT LT L

PLL
Gain

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

32K
Select

Figure 3-5. External Crystal

32 kHz

F24M

Figure 3-6. 24 MHz Period .

F32K2

Figure 3-7. 32 kHz Period J
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3. Electrical Specifications

34.2

AC General Purpose 10 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 6V and 3.3V at 25°C and
are for design guidance only.

Table 3-19. AC GPIO Specifications

Symbol . Desciiptign ~ Notes
Fario GPIO Operating Frequency -
TRiseF Rise Time, Normal Strong Mode, Cioad = 50 pF 3 - 18 ns Vdd = 4.5 to 5.25Y, 10% - 90%
TFallF Fall Time, Normal Strong Mode, Cload = 50 pF 2 - 18 ns Vdd = 4.5 t0 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 = 3to 5.25V, 10% - 30%
90%
................ fommmnne
:
GPIO !
Pin !
Qutput E
Voltage E
)
10% '
............... r-------.
_>.: ;4_
TRiseF
TRiseS

Figure 3-8. GPIO Timing Diac
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3. Electrical Specifications

34.3

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 < 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.

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 Operatlonal Amplifier Spec:f‘ ications

Symbol

Descriptlon

“Min_

. Typ:

i Max

- Units.

Notes

Troa

Rising Settling Time from 80% of AV Io 0.1% of AV (10 pF
load, Unity Gain)

Power = Low, Opamp Bias = Low
Power = Medium, Opamp Blas = High
Power = High, Opamp Bias = High

39
072
0.62

us
us

Tson

Falling Settling Time from 20% of AV t0 0.1% of AV (10 pF
load, Unity Gain)

Power = Low, Opamp Bias = Low
Power = Medium, Opam)|
Power = High, Opamp Bi

SRroa

Rising Slew Rate (20% t
Power = Low, Opamp Bi
Power = Medium, Opam|
Power = High, Opamp Bi

SRroa

Falling Slew Rate (20% 1
Power = Low, Opamp Bi:
Power = Medium, Opam|
Power = High, Opamp Bi

BWgoa

Gain Bandwidth Product
Power = Low, Opamp Bi
Power = Medium, Opam,
Power = High, Opamp Bi

Enoa

Noise at 1 kHz (Power =

Table 3-21.

3.3V AC Operatior

Symbol

C

Troa

Rising Settling Time from
load, Unity Gain)

Power = Low, Opamp Bi
Power = Low, Opamp Bi

Tson

Falling Settling Time fror
load, Unity Gain)

Power = Low, Opamp Bi.
Power = Medium, Opamp Bias = High

59

us

us

Notes

SRron

Rising Slew Rate (20% to 80%)(10 pF load, Unity Gain)
Power = Low, Opamp Bias = Low
Power = Medium, Opamp Bias = High

0.
2.7

Vips
Vius

SReoa

Falling Slew Rate (20% to 80%){10 pF load, Unity Gain)
Power = Low, Opamp Bias = Low
Power = Medium, Opamp Bias = High

0.24
1.8

Vius
Vius

BWOA

Gain Bandwidth Product
Power = Low, Opamp Bias = Low
Power = Medium, Opamp Bias = High

0.67
28

MHz
M4z

Enoa

Noise at 1 kHz (Power = Medium, Opamp Bias = High)

100

nVit-Hz
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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 5.26V
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 3-22, 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 4 ximum 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 - - 2486 MHz
Counter Enable Pulse Width 502 - - ns
Maximum Frequency, No Enable Input - - 49.2 MHz 4.75V < Vdd < 5.25V.
Maximum Freguency, Enable Input - - 248 MHz
Dead Band | Kill Pulse Width:
3 T T i

Asynchronous Restart =~

Synchrenous Restart |

Disable Mode
Maximum Frequency dd < 5.25V.
CRCPRS Maximum Input Clock Fi dd < 5.25V.

(PRS Mode)

CRCPRS Maximum input Clock Fi
{CRC Mode)

SPIM Maximum Input Clock Fi

data rate at 4.1 MHz due to 2 x over

SPIS Maximum Input Clock Fi
Width of SS_ Negated B

Transmitter | Maximum Input Clock Fi

Silicon A data rate at 2.05 MHz due to 8 x over

Silicon B data rate at 3.08 MHz due to 8 x over
Receiver Maximum Input Clock Fi

Silicon A data rate at 2.05 MHz due to 8 x over

Silicon B data rate at 3.08 MHz due to 8 x over

2. 50 ns minimum input pulse width i
b. Refer to the Ordering Information «
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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 5.26V
and -40°C < Ty < 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 3-23. 5V AC Analog Output Buffer Specifications

Symbol

Description

Max

Unhits

Notes

Tros

Rising Settling Time to 0.1%, 1V Step, 100pF Load
Power = Low
Power = High

25
25

us

Tsos

Falling Settling Tirme to 0.1%, 1V Step, 100pF Load
Power = Low
Power = High

22
22

us

SRros

Rising Slew Rate {20% to 80%), 1V Step, 100pF Load
Power = Low
Power = High

0.65
0.65

Vips
Vius

SRros

Falling Slew Rate (80% to 20%), 1V Step, 100pF Load
Power = Low
Power = High

BWOB

Small Signal Bandwidth, 2(
Power = Low
Power = High

BWOB

Large Signal Bandwidth, 1)
Power = Low
Power = High

Table 3-24. 3.3V AC Analog C

Symbol

Des

Tros

Rising Settling Time to 0.1¢
Power = Low
Power = High

Tsos

Falling Setlling Time to 0.1
Power = Low
Power = High

SReop

Rising Slew Rate {(20% to §
Power = Low
Power = High

SReon

Falling Slew Rate (80% to:
Power = Low
Power = High

BWgp

Small Signal Bandwidth, 2(
Power = Low
Power = High

MH2
MHz

Notes

BWga

Large Signal Bandwidth, 1V,,,, 3dB BW, 100pF Load
Power = Low
Power = High

200
200

kHz
kHz
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3. Electrical Specifications

3.4.6

AC External Clock 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 < T, < 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

a. Maximum CPU frequency is 12 A

b. If the frequency of the external ch
cent duty cycle requirement is mi

347

The following table lists guara
and -40°C < T, < 85°C, or 3.C

are for design guidance only.

AC Program

Table 3-27. AC Programminy

Symbol Description Min Typ “'Mizx | Units Notes
Foscext Frequency 0.093 - 246 MHz
- High Pericd 20.6 - 5300 ns
- Low Period 206 - - ns
- Power Up IMO 1o Switch 150 - - pus
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 - 123 MHz
Foscext Frequency with CPU Clock divide by 2 or greater® 0.186 - 24.6 MHz
- High Period with CPU (
- Low Period with CPU
- Power Up IMO to Switc

frequency and duty cycle requirements.
U clock divider will ensure thal the fifty per-

erature ranges: 4.75V to 5.25V
ply to 5V and 3.3V at 25°C and

Symbol D¢ Notos
Trsck | Rise Time of SCLK
Tesce | Fall Time of SCLK
Tssck | Data Set up Time to Fallir
Tuscik | Data Hold Time from Falli
Fsclk Frequency of SCLK
Terases | Flash Erase Time (Block)
Twrite | Flash Block Write Time _ 10 _ ms
ToscLk Data Out Delay from Falling Edge of SCLK - _ 45 ns vad - 36
Toscika | Data Qut Delay from Falling Edge of SCLK - - 50 ns 3.0<Vdd<3.6

August 3, 2004
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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 t0 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 1°C SDA and SCL Pins

Standard Mode _FastMode
Symbol Description ~ Min Max Min | 'Max: | Units Notes
Fscuec | SCL Clock Frequency 0 100 ] 400 kHz
Thpstaize | Hold Time (repeated) START Condition. After this period, the | 4.0 - 086 - us
first clock pulse is generated.

TLowize LOW Period of the SCL Clock 4.7 - 1.3 - us
ThigHize | HIGH Period of the SCL Clock 4.0 - 0.6 - us
Tsustanc | Set-up Time for a Repeated START Condition 47 - 0.6 - us
TrooaTe | Data Hold Time 0 - 0 - Hs
Tsupamize | Data Set-up Time 250 - 1002 _ ns
Tsustoize | Set-up Time for STOP Condition 4.0 - 0.6 - us
Teurize Bus Free Time Between ¢

Tseiae Pulse Width of spikes are

a. A Fast-Mode 12C-bus device can |
the device does not stretch the LC
{,max + tSU;DAT = 1000 + 250 = 12!

met. This will automatically be the case if
st output the next data bit to the SDA line

; ’ ] 1 (]

—_— : ' ] \ N

i ' 3 ] N

1 ! ] I

; i 1 ] ] '

I : ' ) ] I

o P

SDA ! | il b

bl H bl

bl Tiol‘”zc E L-ET g

Pl ! v IBUFR2C )T )

_-|_: : 1 1 ] '

f 3 ] [] 1

T T T T

' ' ] 1 ] 1

' : ] ' ] N

N ] : P

SCL : |: : : : :

N : . : :

i) | ] : I

11—, —— ' ; ' I

;._g_.:THDSTAIZC THDC :L p : i. s :
Fig lus
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14. Packaging Information

&
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3

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 {ools 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 titled PSoC Emulator Pod Dimensions at
http://www.cypress.com/support/link.cfm?mr=poddim.

4.1 Packaging Dimensions

CHES MIN.
MAX.
0.300
0325 —
0°-10

130 MAX, —l

51-85075-*A

Figure 4-1. 8-Lead {300-Mil} PDIP
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t’t.mu— _ Lia Dl
i0 i ATRING
T T e i e B - h
i I .
| I
,L{’ 14
70 (fj !
|
\ DIMENSIONS IN MILLIMETERS MIN,
HEAX
!
I A IR
| i 20
7.00
740
SEATING SLANE LS Bar 235 Mm—“— R
e Bor. .
\\ | r “1. r | | GAUGE PLANE r \

L
H
-

5185077 - 'C
SCMM] MIN,
MAX.
1-11%
Jgms
PART 3
1 29 S20.3 | STANDARD PKG.
~ - axenam SZ203| LEAD FREE _PKG
XL, onT ") S SEATING PLARE
031313030
\ 1 f \
Q3PLR.226)
j QURAEEST) | '
1y 1
) §
] || ], S | | LS
’ oS8 482) 0.0AAC0LS9) 205002700
51-85024 - "B

Figure 4-3. 20-Lead (300-Mil) Molded SOIC
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SEE LEAD BN DPTTN7

s Ay
14 1
AU UL AN n oy HH"’H:"H\ : DIMENSIONS IN INCHES[HMJEE}I;
N -
-~ LPEIen REFERENCE JEDEC MO-093
c 0,.29507.49) PACKAGE WEIGHT» 2.13gms
|
T T T T e T T T T PART #
] 28 RO20M0.76] P28.3 | STANDARD PKG.
I hosozam PZ2B.3 | LEAD FREE PKG.
SEATING PLANE
1a4503438)
138313318 | RPIMZI6Y 1
— | 0.325(8.25] |
AMrass £ 012003051
| oiwmida RICEE ]
Q163C4.06) e oaArnan] TECET N, ~{j}-3" "N
| 0.06801.52]

LOSSLA31 __| DINIZ67] |_
aasuRen) 0.06X1563) 0.385(7.70]
0.13002.79]

51-85014 - ‘D

SEATIHC FLAME
=

gy rug
19 ESI
)

e (LS EBEIC.

] {
eae Lx— TSR = r.--" g
MEX., T3 f“|||;.;;:'ﬂ|“; E_D‘_IHI,' 3

4 T

2715 M-

GARUGE PLANE

LIMETEPY  Mik,
(ST

2%

1.&% REF:

Figure 4-5. 28-Lead (210-Mil) SSOP

51-85079 - 'C
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PIN 1L ID

ﬁ‘ﬂ fpppeopooopn [l| DIMENSIONS IN INCHESIMM] EIANXI
7 .
a3l pPEFRENCE JEDEC MO-119

Qz97.39] 0419010641
0.30807.621 PACKAGE WEIGHT 0.85gms

EHEEEEEEEEEEEL PART §
5|~ aoesmest 5233 I STANDARD PKG.
0.03200,81) §226.3 LEAD FREE PKG)

SEATING PLANE
0.71301B.111
' ™
00928331
0103267 Ju L
] i1 [~ bon4ro0d —I L‘[ sominaa”
0.05003,27] a0Etain
TYP,
51.85026 - °C
{ INS ARE IN MILLIMETERS
1C
C
C
C .08 MIN.
c .20 MAX.
e [0.25]
c /. {GAuGE PLANE
[
C
C -7
11cC
0.60£0.15
12 22
DETAIL A
SEATING PLANE 12°41*
1.80 MAX. :\F(ax)
} A\ RN
'y R — S U P Y. Y,
F2V XN .
.20 MAX. T_, 51-85064 - *B
SEE DETAIL A

Figure 4-7. 44-Lead TQFP
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DIMENZIONS IN INCHES MIN,
MAX,

LR R A

— e
l._ . ?Qc SELTING PLeE : [-—_‘—— ) paoe
R R 1 ik
peed L 3 /

51-85061-°C ¢

6%
7.3¢
—_x
0.2320.05 .
N/_ 0.20R
UL
LET ol (“I_E—‘I 5
,"/l I =
=PAD - |
3 sas
ST — 588
P [am
o =
- —

(«x}
545
555
TOP VIEW BOTTOM VIEW
DIMENSIONS IN mm MIN, §1-85152- "8
MAX.

Figure 4-9. 48-Lead (7x7 mm) MLF
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4.2 Thermal Impedances

Table 4-1. Thermal Impedances per Package

Package Typical 0,5 "
8 PDIP 120 °C/W
20 SSOP 95 °C/W
20 SOIC 79 °C/wW
28 PDIP 67 °C/W
28 SSOP 95 °C/W
28 SOIC 71 °CIW
44 TQFP 58 °C/W
48 SSOP 69 °C/W
48 MLF 18 °C/W

'TJ=TA+POWERX9JA

4.3 Capacitanc

Table 4-2; Typical Package

Package
8 PDIP
20 SSOP
20 8CIC
28 PDIP
28 SSOP
28 SOIC
44 TQFP
48 SSOP
48 MLF
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5. Ordering Information

I“.
QM

'PRESS MICRCSYSTEMS

The following table lists the CY8C27x43 PSoC device family's key package features and ordering codes.

Table 5-1. CY8C27x43 PSoC Device Family Key Features and Ordering Information

- E
=
Package 3 uw.l
: Al
ingh
CY8C27x43 Silicon B — These parts are lead free and offer the following improvements. The DEC..CR1 register selections are enhanced to allow
any digital block to be the decima S T 2 readable, and the accuracy of
the analog reference is enhanced 1B.
8 Pin (300 Mil) DIP 2 4 No
20 Pin (210 Mil) SSOP 2 16 Yes
20 Pin (210 Mil) SSOP
Yi
(Tape and Reel) AR AR = s
20 Pin (300 Mil) SOIC 2 16 8 4 Yes
20 Pin 300 Mil) SOIC
(Tape and Reel) 2 16 8 4 Yes
28 Pin (300 Mil) DIP 2 24 12 4 Yes
28 Pin (210 Mil) SSOP 2 24 12 4 Yes
28 Pin (210 Mil) SSOP
(Tape and Reel) 2 24 12 % Yes
28 Pin (300 Mil) SOIC 2 24 12 4 Yes
28 Pin (300 Mil) SOIC
(Tape and Reel) 2 24 12 4 Yes
44 Pin TQFP 2 40 12 4 Yes
44 Pin TQFP
(Tape and Reel) 12 40 12 4 Yes
48 Pin (300 Mil) SSOP 12 44 12 4 Yes
48 Pin (300 Mil) SSOP
(Tape and Reel) 12 44 12 4 Yes
48 Pin (7x7) MLF CYB8C27643-24LFXI 16 256 Yes -40C to +85C 8 12 44 12 ) Yes
48 Pin (7x7) MLF
(Tape and Reel) CY8C27643-24LFXIT 16 256 | Yes | -40C to +85C 8 12 44 12 4 Yes
CY8C27x43 Silicon A — Silicon A is not recommended for new designs.
B 206 kil DIP i€ 256 Nc 40C to +85C 8 12 € 4 4
21 M) SEOP 16 256 Yes -40C lo +6E5C 8 1z 16 8 2
.f‘}_-, il CYBC27243-24PVIT 16 | 256 | Yes | -40C to +85C g 12 16 & 4
SCiC CY6C27243-248!1 5] 256 Yes -40C to +85C 8 12 16 8 4 Yes
i CY8C27243-245!T 16 256 Yes -40C 10 +85C 8 12 16 3 4 Yes
& CY8Cz27443-24P1 i6 256 Yes -40C to +85C g 12 24 12 4 Yes
28 P 1270 M SSOP CY8CZ7443-24PVI 16 256 Yes -40C to +85C & P 24 12 <

August 3, 2004
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5. Ordering Information

CY8C27443-24PVIT 16 | 256 | Yes | -40C to +85C 8 12 24 12 4 Yes
CY8C27443-24S| 16 | 256 | Yes | -40C to +85C 8 12 24 12 4 Yes
o CY8C27443-24SIT 16 | 256 | Yes | -40Cto +85C 8 12 24 12 4 Yes
ja JFF CY8C27543-24Al 16 | 256 | Yes | -40C to +85C 8 12 40 12 4
e "_,‘!’;M]\ CY8C27543-24A1T 16 | 256 | Yes | -40Cto+85C | 8 12 | 40 12 | e
SOf CY8C27643-24PVI 5 | 256 | Yes | -40C to +85C 8 12 44 12 4 Ves
= CYRC2TRA43-24PVIT 16 | 256 | Yes | -40Cto +85C 8 12 44 12 2 Yes
48 Py 12 44 12 4 Yes
. Ree!) 12 44 12 4 Yos
5.1 Ordering |
CY 8 C 27 xxx-SPxx
T W T T_ Rating:
s>mmercial
ustrial
ctended
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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: 800.669.0557

Facsimile: 425.787.4641

Web Sites: Company Information — http://www.Cypress.com
Sales — hlto://www.cvoress com/aboutus/sales locations.cfm
Technical Su

6.1 Revision Hi
Table 6-1. CY8C27x43 Data S

Document Title: CY8C27143, Jata Sheet
Document Number: 38-12012
Revision ECN # Issue D: ¥
- 127087 7/01/2002
‘A 128780 7/29/2007 rections o some text, tables, draw-
‘B 128992 B/14/2007 ection and Register chapter.
‘C 129283 8/28/200:
‘D 129442 9/09/2007 S0IC packages and pinouts.
‘E 130129 10/13/20C
'F 130651 10/28/20C r.
‘G 131298 11/18/20C o AC Digital Block Spec and miscella-
H 229416 See ECN Mixed Signal Array Technical Refer-
“ 247529 See ECN
Distribution: External Public
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© 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 criticat components in life-support systems where a matfunction 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, ffe-suppor, life-saving, critical conirot 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 MicroSyslems 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 metheds, 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 semiconductor manufacturer can guarantee the security of their code. Code protection dees 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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SEMICONDUCTOR®

Data Sheet

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

These N-Channel 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 p

and battery-operated produ

Formerly developmental tyg

Ordering Informatic

PART NUMBER PA
HUF75639G3 TO-247
HUF75839P3 TO-22(
HUF75639838 TO-26:
HUF 7563983 TO-26:

NOTE: When ordering, use the
obtain the TO-263AB variant in

Packaging
JEDEC !

DRAIN '
(TaB) >

JEDEC TO-263AB

DRAIN
GATE -
{FLANGE)

SOURCE

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
- TTTT s

' TO-220AB

O
SOURCE DRAIN

GATE

TO-262AA

SOURCEDRAIN

GATE

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 QS9000 quality systems certification.

©2001 Fairchild Semiconductor Corporation

HUF75639G3, HUF75639F3, HUF75639538, HUF7563953 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF7563953

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

UNITS

Drainto Source Voltage (Note 1), . ... ... ... ... i Vpss 100 v
Drain to Gate Voltage (Rgg = 20kQ2) {(Note 1) . ... ... ... [P VDGR 100 v
GatetoSourceVoltage . .. ... .. .. Vs +20 V)
Drain Current

Continuous (FIQUIe 2). . .. .o ot e i i i e e D 56 A

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

Derate ADOVE 25°C ... oo\ttt et e e e 1.35 wi°c
Operating and Storage TeMpPerature . . ... ......vuieeerreeannnae e, T, TsTo -55to 175 °c
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) fromCasefor10s......... ... .. ... ... ... . ... ..., TL 300 °c

Package Body for 10s, See Techbrief334 .. .. ...... ... ... ... ... ..o Ll Tpka 260 °c

CAUTION: Stresses above those listed in “Absolute Maximum Ralings™ may cause permanent damage fo the device. This is a stress only raling and operation of the
device at 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

PARAMETER max [ unirs |
i OFF STATE SPECIFICATIONS
m:in to Source Breakdown Volt: - v
Zero Gate Voltage Drain Current 1 HA
250 UA
Gate‘io Source Leakage Curren! +100 nA
ON STATE SPECIFICATIONS
Gate to Source Threshold Voltag 4 \
Drain to Source On Resistance 0.025
' THERMAL SPECIFICATIONS
| Thermal Resistance Junction to 0.74 ocw
Thermal Resistance Junction to 30 °cw
62 °cw
SWITCHING SPECIFICATIONS
Turn-On Time 10 ns
rIgrn-On Delay Time arunyg Rag = 5182 15 - ns
LFise Time ty - 60 - ns
Turn-Off Delay Time 14(0FF) - 20 - ns
Fall Time ] - 25 - ns
Turn-Off Time torr - - 70 ns
GATE CHARGE SPECIFICATIONS
L'—l’;tal Gate Charge Qqtor) |Ves=0Vto 20V | Vpp = 50V, - 110 130 nC
Gate Charge al 10V Qq10)  |Vas = 0Vio 10V 1 :{jl_is; 2;99 . 57 75 nC
Threshold Gate Charge Qq(TH) &3 =0Vto 2V |g('REF) =1.0mA - 37 45 nC
Gate to Source Gale Charge Qgs (Flgure 19 - 98 - nC
'}3?;0 Drain “Miller” Charge Qqgg - 24 - nC

©2001 Fairchild Semiconductor Corporation HUF75839G3, HUF756839P3, HUF75633S38, HUF7563983 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Electrical Specifications T = 25°C, Unless Qtherwise Specified

Aia—

PARAMETER

| svmsoL | TEST CONDITIONS | mnv [ Tvp | max [ uwits
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 Isp = 56A - - 1.25 v
Reverse Recovery Time ter Igp = 56A, digp/dt = 100A/us - - 110 ns
Reverse Recovered Charge Qrr igp = 56A, digp/dt = 100A/us - - 320 nC
Tynical Performance Curves
12
114
)
o 10
a
art
=2
Z 08 M
z \
2 0.6 "
[
g o -~
2 ~
o 0.4 \
o
g 0.2
50
-8
]
1] 25 50 T 10¢ 125 150 175
Te, CASET MPERATURE (°C)
FIGURE 1. NORMALIZED PC JUOUS DRAIN CURRENT vs
TEMPERATURE URE
2 T T T T TT1TTT
DUTY CYCLE - DESC [ l l |
1 |- 05
= 0.2 — _
w — 0.1 4
o9 ™ 0.05
8 1 [ 0.02 et
3 0.01 ot
=i = X _
et
S35 o Fom 4
23 : H
§5 —t= Ay e ia
T — ty -
s — ) o NOTES: 1
] SINGLE PULSE DUTY FACTOR: D = t4/t; H
L L] PR Fou x e X P Te
0‘01 / 1 1 L L L il 1 1 b1 1t
10°3 104 103 102 107! 10° 10!

1, RECTANGULAR PULSE DURATION (s}

FIGURE 3. NORMALIZED MAXIMUM TRANSIENT THERMAL IMPEDANCE

©2001 Fairchild Semiconductor Corporation

HUF75639G3, HUF75639P3, HUF7563953S, HUFT75639S3 Rev. B




HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Typical Performance Curves (continued)

1000 I'[g ! 1 LI ITIL 1 1T 1T T 1TT
: Tc =25°C =} FOR TEMPERATURES
~ I ABOVE 25°C DERATE PEAK
z NERE CURRENT AS FOLLOWS:
E - e o l=toe | [175-Tg ]
w ——r 25 _
E ".-..,.‘.. L 150 |
2 100 a
; v Vgs = 10V
S =
o 1
= B \
o TRANSCONDUCTANCE
- MAY LIMIT CURRENT
IN THIS REGION
10 L Lottt
105 104 103 102 107! 109 10?
t, PULSE WIDTH (s)
1000
‘Vpss - Vop)
ATED BVpss - Vpp) +1)
2 2 ool momiwm ek s e
— "l
& 100 2 mua
o i STARTING T = 25°C 1]
4 N
s = ; S
Z " L ! \~ \
& 10 i\ N~ q
5 = OPERATIONIN THIS N 4
[ AREA MAY BE T q N
I LIMITED BY 'DS(ON}) + \\
4 oL > A

1 1
Vps. DRAIN TO

FIGURE 5. FORWARD BIA

100

.. 80 .

< Vgs = 20V

'uz: s Vgs = 10V

-4 = =

e Vgs =7V

p=i

[S]

Z 40

'

§ VGS =5V

B 5 P Il _
PULSE DURATION = 80ps
DUTY CYCLE = 0.5% MAX
Te = 25°C

o L .
0 1 2 3 4 5 6

Vps. DRAIN TO SOURCE VOLTAGE (V)

FIGURE 7. SATURATION CHARACTERISTICS

<
'_
&
W g
4
=
Q
Z 4
Z
14
[=]
£ 20
0

AVALANCHE (ms)

n Notes ANSG321 and AN9322.
TIVE SWITCHING CAPABILITY

v

175°C

Carwr

25°C -55°C

1.5 3.0 4.5 6.0 7.5
Vgs, GATE TO SOURCE VOLTAGE (V)

FIGURE 8. TRANSFER CHARACTERISTICS
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HUF75639G3, HUF75639P3, HUF75639S3S, HUF7563953

Typical Performance Curves (Continued)

1.0 . . r 1.2
PULSE DURATION = 8015 T T T
] DUTY GYCLE = 0.5% MAX P Vgs = Vps, Ip = 250pA
& 25 rvgg=10V,Ip = 56A g " —
oo 20 7 < b5 10
zh / 82
é [Z R N5
ap 33
[a g 4 =z
] o = n
NZ 1.0 > ZWwos
F / zZx
-
E 0.5 -]
z
0 0.6 \

80 .40 0 40 80 120 160 200 80 40 0 40 80 120 180 200
T, JUNCTION TEMPERATURE (°C) T, JUNCTION TEMPERATURE (°C)
FIGURE 9. NORMALIZED DR A™! TN entinee A Trontmmam Rromesss tTT= CATE THRESHOLD VOLTAGE vs
RESISTANCE v: ’ERATURE
12 Y .
Vgs = OV, f = TMHz
w Ip = 2500A Gs = OV,
9 Ciss=Css*+ Cap |
Dw Crss =Cap
22 Coss~Cps * Cap
eh 14
zS 8
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5§
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Sw L~
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g -] e
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Tj. JUNCTI ) SOURCE VOLTAGE (V)

FIGURE 11. NORMALIZEDC
VOLTAGE vs JU

3 DRAIN TO SOURCE VOLTAGE
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Q

&
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>

w

Q

V4

=

3 =
g 4
'—

(o

b d

(&)

2

>

WAVEFORMS IN
DESCENDING ORDER:
2 Ip = 56A ]
Ip = 37A
Vpp = 50V Inp=18A
0 i 1 ]
0 10 20 30 40 50 60

Qg, GATE CHARGE {nC)

NOTE: Refer to Fairchild Application Notes AN7254 and AN7260.
FIGURE 13. GATE CHARGE WAVEFORMS FOR CONSTANT GATE CURRENT
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HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Test Circuits and Waveforms

Vbs
| - BVpss
L le— tp —=
Vbs
VARY tp TO OBTAIN N las A e
REQUIRED PEAK Ipg Rg 53/ = vpp \_,7; \ Vob
[ - \
Vos | ——— /' \ /
ouT ’ 1
—~— S \
lp z \‘
OV e h— |AS O0n e = == = M Y
I 0.01Q2
—w—y |

FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 15. UNCLAMPED ENERGY WAVEFCRMS

IG(REF)

FIGURE 16. GATE Ct HARGE WAVEFORM

™ topr [

—®t4(OFF)
— t [e—
£ o0%
.
Vas —
— = Voo 10% -+ 1%
=% T i
e
DUT
Rgs
:ﬁ I | Vas 50%
. ., PULSE WIDTH
Vgs —_ 0 10% 7

FIGURE 18. SWITCHING TIME TEST CIRCUIT FIGURE 19. RESISTIVE SWITCHING WAVEFORMS

©2001 Fairchild Semiconductor Corporation HUF75638G3, HUF75639P3, HUF75639S83S, HUF75839S3 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

PSPICE Electrical Model

SUBCKT HUF75639213;  rev Oct. 98
CA 12 82.8e-9
CB 15 142.65¢-9
CIN 8 8 1.9¢-9
LDRAIN
DBODY 7 5 DBODYMOD DPLCAP 5 R DR;IN
DBREAK 5 11 DBREAKMOD rremmn |
DPLCAP 10 5 DPLCAPMOD

RLDRAIN

EBREAK 11717 18 110 [ 51 DBREAK
EDS 14 8 5 81 nchzg +

EGS 1386 81 =7 ) ESLC "
ESG610681 5

EVTHRES 6 21198 1 50 +

EVTEMP 20 6 18 22 1 y
DBODY
ESG %) RORAIN - epRreak @
T8 17 1 \ EVTHRES

+ - 21 ]
LDRAIN 2 5 2¢-9 19 MWEAK
LGATE VTl —]
LGATE 1 9 1e-9 EVIEMP 6 I@

GATE RGATE .
LSCURCE 3 7 0.47e-9 1 {18
) 20 \22

b —]
RLGATE 1910 RLGATE [ [ll'gMSTRO
RLDRAIN 2 520 LSOURCE

RLSOURCE 37 469 7 SOURCE
»——-«Lm—a 3

MMED 16 6 8 8 MMEDMOD

MSTRO 16 6 8 8 MSTROMOD RLSOURCE

MWEAK 16 21 8 8 MWEAKMOD

AK
RBREAK 17 18 RBREAKMOD 18
RDRAIN 50 16 RDRAINMOD 1.3i
RGATE 9 2007

RSLC1 551 RSLCMOD 1e-6
RSLCZ 5 50 1e3

RSOURCE 8 7 RSOURCEMOL
RVTHRES 22 8 RVFHRESMOD
RVTEMP 18 19 RVTEMPMOD 1

S1A 6 12 13 8 S1AMOD

S1B 13 12 13 8 S1BMOD
S2A 6 15 14 13 S2AMOD
S2B 13 15 14 13 S2BMOD

VBAT 22 19 DC 1
ESLC 51 50 VALUE = {(V(5.51)/A

.MODEL DBODYMODD (IS=1.¢
.MODEL DBREAKMOD D (RS =:
.MODEL DPLCAPMOD B (CJO =
MOGEL MMEDMOO NMOS (VT
.MODEL MSTROMOD NMOS (Vv
.MODEL MWEAKMOOD NMOS (V
.MODEL RBREAKMOD RES (TC
.MODEL RDRAINMOD RES (TC-
.MODEL RSLCMOD RES (TC1=._... . .

BM=0.7)

'MODEL RSOURCEMOD RES (TC1 = 0 TC2 = 0)
'MODEL RVTHRESMOD RES (TC = -2.0e-3 TC2 = -1.75¢-5)
'MODEL RVTEMPMOD RES (TC1 = -2.75e- 3TC2 = 0.05¢-9)

.MODEL S1AMCD VSWITCH (RON = 1e-5 RCFF = 0.1 VON = -6.0 VOFF =-3.5)
.MODEL $1BMOD VSWITCH (RON = 1e-5 ROFF =0.1 VON = -3.5 VOFF = -6.0)
.MODEL $2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON =-2.5 VOFF = 4.95)
.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON =4.95 VOFF =-2.5)

.ENDS

NOTE: For further discussion of the PSPICE medel, 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.

©2001 Fairchild Semiconductor Corporation HUF75639G3, HUF75639P3, HUF75639S835, HUF7563853 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

SABER Electrical Model
nom temp=25 deg ¢ 100v Ultrafet

REV Oct. 98

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

. LDRAIN
var i iscl . DPLCAP 5 DRAIN
d. model dbodymod = (is=1.4e-12, xti=4.7, cjo=33e-10,tt=6.1e-8, m=0.7)} I'} Py 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,vto=3.5,kp=4.8,is=1e-30, tox=1) RSLC1 RDBREAK
m..model mstrongmod = (type=_n,vlo=3.97 kp=56.5,is=1e-30, tox=1) RsLcz $ 5 <
m..model mweakmod = (type=_n,vlo=3.11,kp=0.085,is=1e-30, tox=1) 72 2’ RDBODY
sw_vesp..modef siamod = (ron=1e-5 roff=0.1,von=-6.0,voff=-3 5) IscL <
sw_vcsp..model stbmod = {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,voff=4‘95)) - 50 beREAK Y
sw_vcsp..model s2bmod = (ron=1e-5, roff=0.1,von=4.95 voff=-2.5) s RDRAIN 7
ESG <a < 1
c.ca n12 n8 = 28.5e-10 + EVTHRES 16 '_'
c.cb n15 n14 = 26.5e-10 +/190N~ |21 |le= MwEAK
c.cin n6 n8 = 19e-10 LGATE EVTEMP B | I DBODY
GATE RGATE , ~\.1 & ~ — - | EBREAK
d.dbody n7 n71 = model=dbodymod 1 NV —\ 22/ . |H4MMED +
d.dbireak n72 nt1 = model=dbreak 17
. n10 n5 = model= m 18
d.dplcap n10 n5 odel=dplcap -13 LSOURCE
Litn8 n17 =1 7 mjm;m
i.ldrain n2 n& = 2.0e-9 e
ligate n1 ng = 1e-9 RLSOURCE
l.Isource n3 n7 = 4 69e-10 RBREAK
m.mmed n16 n6 n8 n8 = model=m 1®
m.mstrong n16 n6 n8 n8 = model= RVTEMP
m.mweak n16 n21 n8 n8 = model 19
res.rbreak n17 n18 =1, 1c1=0.8e- ) N
res.rdbody n71 n5 = 3.3e-3, tc1=2 = VBAT
res.rdbreak n72 n5 = 3.5e-1, te1=1 +
res.rdrain n50 n16 = 13e-3, tc1=1
res.rgate n9 n20=0.7 22
res.rdrain n2 n5 = 20 VTHRES

res.rigate n1 n9 =10

res.risource n3 n7 = 4.69

res.rslct n5 n51 = te-6, tc1=2 8e
res.rslc2 n5 n50 = 1e3
res.rsource nB n7 = 4.5e-3, tc1=0
res.iviemp n18 n19 =1, tc1=-2.7¢
res.rvthres n22 n8 =1, te1=-2e-3,

spe.ebreak n11 n7 n17 n18 = 110
spe.edsn14n8n5n8=1
spe.egsn13n8nén8=1
spe.esg n6 n10n6 ng =1
spe.evtemp n20 n6 n18 n22 = 1
spe.evthres n6 n21 n19n8 =1

sw_vcsp.s1a n6 n12 n13 n8 = model=s1amod
sw_vesp.s1b n13 n12 n13 nB = model=s1bmod
sw_vcsp.s2a né n15 n14 n13 = model=s2amod
sw_vcsp.s2bn13 n15 nt4 n13 = model=s2bmod

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))
)

!

©2001 Fairchild Semiconductor Corporation HUFT75639G3, HUF75639P3, HUF7563953S, HUF75639S3 Rev. B



HUF75639G3, HUF75639P3, HUF75639S53S, HUF75639S3

Spice Thermal Model

REV APRIL 1998
HUF75639

CTHERM1 TH 6 2.8e-3
CTHERMZ2 6 5 4.6e-3
CTHERM3 5 4 5.5e-3
CTHERM4 4 3 9.2e-3
CTHERM53 2 1.7e-2
CTHERMG 2 TL 4.3e-2

RTHERM1 TH 6 5.0e-4
RTHERM2 6 5 1.5¢-3
RTHERM3 5 4 2.0e-2
RTHERM4 4 3 9.0e-2
RTHERMS 3 2 1.9e-1
RTHERMB 2 TL 2.9e-1

Saber Thermal Mod
Saber thermal model HUF7563

termnplate thermal_model th ti

thermal_c th, 1|

{

ctherm.ctherm th 6 = 2.8e-3
ctherm.ctherm2 6 5 = 4.6e-3

ctherm.ctherm3 5 4 = 5,5¢-3

ctherm.ctherm4 4 3 = 9.2¢-3

ctherm.ctherm5 3 2 = 1.7e-2

ctherm.cthermé 2 tl = 4.3e-2

riherm.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
rtherm.rtherm5 3 2 = 1.9e-1

therm.rtherm6 2 tl = 2. 9e-1

}

TH JUNCTION

RTHERM1 T  CTHERM{

RTHERM2 - CTHERMZ

RTHERM3 l

:F- CTHERM3
= CTHERM4
L CTHERM5
= CTHERME

@©2001 Fairchild Semiconductor Corporation
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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™ POP™ SuperSOT™-3
DenseTrench™ GTO™ Power247™ SuperSOT™-6

DOME™ HiSeC™ PowerTrench® SuperSOT™-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™

E2CMOS™ LittleFET™ Qs™ TinyLogic™

EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™

FACT™ MicroPak™ Quiet Series™ UHC™

FACT Quiet Series™ MICROWIRE™ SILENT SWITCHER®  UltraFET®

STAR*POWER is used under license
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PRODUCT STATUS
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Datasheet Iden:

Advance Informat

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
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Full Production

This datasheet contains final specifications. Fairchild
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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.
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