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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

8051

8-Bit

67MHz

EBI/EMI, I2C, LINbus, SPI, UART/USART, USB
CapSense, DMA, LCD, POR, PWM, WDT
62

64KB (64K x 8)

FLASH

2Kx 8

8K x 8

1.71V ~ 5.5V

A/D 16x12b; D/A 4x8b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-TQFP (14x14)
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1. Architectural Overview

Introducing the CY8C36 family of ultra low-power, flash Programmable System-on-Chip (PSoC®) devices, part of a scalable 8-bit
PSoC 3 and 32-bit PSoC 5 platform. The CY8C36 family provides configurable blocks of analog, digital, and interconnect circuitry
around a CPU subsystem. The combination of a CPU with a flexible analog subsystem, digital subsystem, routing, and 1/0 enables
a high level of integration in a wide variety of consumer, industrial, and medical applications.

Figure 1-1. Simplified Block Diagram
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Figure 1-1 illustrates the major components of the CY8C36
family. They are:

m 8051 CPU subsystem

m Nonvolatile subsystem

® Programming, debug, and test subsystem
m Inputs and outputs

m Clocking

= Power

m Digital subsystem

® Analog subsystem

Document Number: 001-53413 Rev. *Y

PSoC'’s digital subsystem provides half of its unique
configurability. It connects a digital signal from any peripheral to
any pin through the digital system interconnect (DSI). It also
provides functional flexibility through an array of small, fast,
low-power UDBs. PSoC Creator provides a library of prebuilt and
tested standard digital peripherals (UART, SPI, LIN, PRS, CRC,
timer, counter, PWM, AND, OR, and so on) that are mapped to
the UDB array. You can also easily create a digital circuit using
boolean primitives by means of graphical design entry. Each
UDB contains programmable array logic (PAL)/programmable
logic device (PLD) functionality, together with a small state
machine engine to support a wide variety of peripherals.
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Figure 4-2. Interrupt Processing Timing Diagram
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2: The PEND bit is set on next active clock edge to indicate the interrupt arrival
3: POST bit is set following the PEND bit
4: Interrupt request and the interrupt number sent to CPU core after evaluation priority (Takes 3 clocks)

5: ISR address is posted to CPU core for branching

6: CPU acknowledges the interrupt request
7: ISR address is read by CPU for branching
8, 9: PEND and POST bits are cleared respectively after receiving the IRA from core

B A

10: IRA bit is cleared after completing the current instruction and starting the instruction execution from ISR location (Takes 7 cycles)

11: IRC is set to indicate the completion of ISR, Active int. status is restored with previous status

The total interrupt latency (ISR execution)
= POST + PEND + IRQ + IRA + Completing current instruction and branching

= 1+1+1+2+7 cycles
=12 cycles
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6.2 Power System

The power system consists of separate analog, digital, and I/O
supply pins, labeled VDDA, VDDD, and VDDIOx, respectively. It
alsoincludes two internal 1.8 V regulators that provide the digital
(VCCD) and analog (VCCA) supplies for the internal core logic.
The output pins of the regulators (VCCD and VCCA) and the

VDDIO pins must have capacitors connected as shown in
Figure 6-4. The two VCCD pins must be shorted together, with
as short a trace as possible, and connected to a 1-pyF £10% *x5R
capacitor. The power system also contains a sleep regulator, an
12C regulator, and a hibernate regulator.

Figure 6-4. PSoC Power System
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m The two VCCD pins must be connected together with as short a trace as possible. A trace under the device is recommended, as

shown in Figure 2-8 on page 12.

m ltis good practice to check the datasheets for your bypass capacitors, specifically the working voltage and the DC bias specifications.
With some capacitors, the actual capacitance can decrease considerably when the DC bias (VDDX or VCCX in Figure 6-4) is a

significant percentage of the rated working voltage.

® You can power the device in internally regulated mode, where the voltage applied to the VDDx pins is as high as 5.5V, and the
internal regulators provide the core voltages. In this mode, do not apply power to the VCCx pins, and do not tie the VDDx pins

to the VCCx pins.

® You can also power the device in externally regulated mode, that is, by directly powering the VCCD and VCCA pins. In this
configuration, the VDDD pins should be shorted to the VCCD pins and the VDDA pin should be shorted to the VCCA pin. The
allowed supply range in this configuration is 1.71 V to 1.89 V. After power up in this configuration, the internal regulators are on by

default, and should be disabled to reduce power consumption.

Document Number: 001-53413 Rev. *Y

Page 31 of 137



|
My
@)

YPRESS PSoC® 3: CY8C36 Family Datasheet

Embedded in Tomorrow”™

Figure 6-9. GPIO Block Diagram
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8.3.2 LUT

The CY8C36 family of devices contains four LUTs. The LUT is a
two input, one output lookup table that is driven by any one or
two of the comparators in the chip. The output of any LUT is
routed to the digital system interface of the UDB array. From the
digital system interface of the UDB array, these signals can be
connected to UDBs, DMA controller, I/O, or the interrupt
controller.

The LUT control word written to a register sets the logic function
on the output. The available LUT functions and the associated
control word is shown in Table 8-2.

Table 8-2. LUT Function vs. Program Word and Inputs

Control Word Output (A and B are LUT inputs)
0000b FALSE (‘'0")
0001b A AND B
0010b A AND (NOT B)
0011b A
0100b (NOT A) AND B
0101b B
0110b A XORB
0111b AORB
1000b A NORB
1001b A XNOR B
1010b NOT B
1011b A OR (NOT B)
1100b NOT A
1101b (NOTA)ORB
1110b A NAND B
1111b TRUE (‘1)

8.4 Opamps

The CY8C36 family of devices contain up to four general
purpose opamps in a device.

Figure 8-6. Opamp
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The opamp is uncommitted and can be configured as a gain
stage or voltage follower, or output buffer on external or internal
signals.

See Figure 8-7. In any configuration, the input and output signals
can all be connected to the internal global signals and monitored
with an ADC, or comparator. The configurations are

implemented with switches between the signals and GPIO pins.

Document Number: 001-53413 Rev. *Y

Figure 8-7. Opamp Configurations
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The opamp has three speed modes, slow, medium, and fast. The
slow mode consumes the least amount of quiescent power and
the fast mode consumes the most power. The inputs are able to
swing rail-to-rail. The output swing is capable of rail-to-rail
operation at low current output, within 50 mV of the rails. When
driving high current loads (about 25 mA) the output voltage may
only get within 500 mV of the rails.

8.5 Programmable SC/CT Blocks

The CY8C36 family of devices contains up to four switched
capacitor/continuous time (SC/CT) blocks in a device. Each
switched capacitor/continuous time block is built around a single
rail-to-rail high bandwidth opamp.

Switched capacitor is a circuit design technique that uses
capacitors plus switches instead of resistors to create analog
functions. These circuits work by moving charge between
capacitors by opening and closing different switches.
Nonoverlapping in phase clock signals control the switches, so
that not all switches are ON simultaneously.

The PSoC Creator tool offers a user friendly interface, which
allows you to easily program the SC/CT blocks. Switch control
and clock phase control configuration is done by PSoC Creator
so users only need to determine the application use parameters
such as gain, amplifier polarity, Vggr connection, and so on.
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The same opamps and block interfaces are also connectable to
an array of resistors which allows the construction of a variety of
continuous time functions.

The opamp and resistor array is programmable to perform
various analog functions including

m Naked operational amplifier — Continuous mode

m Unity-gain buffer — Continuous mode

m Programmable gain amplifier (PGA) — Continuous mode

m Transimpedance amplifier (TIA) — Continuous mode

m Up/down mixer — Continuous mode

®m Sample and hold mixer (NRZ S/H) — Switched cap mode

m First order analog to digital modulator — Switched cap mode
8.5.1 Naked Opamp

The Naked Opamp presents both inputs and the output for
connection to internal or external signals. The opamp has a unity
gain bandwidth greater than 6.0 MHz and output drive current up
to 650 pA. This is sufficient for buffering internal signals (such as
DAC outputs) and driving external loads greater than 7.5 kQ.

8.5.2 Unity Gain

The Unity Gain buffer is a Naked Opamp with the output directly
connected to the inverting input for a gain of 1.00. It has a -3 dB
bandwidth greater than 6.0 MHz.

8.5.3 PGA

The PGA amplifies an external or internal signal. The PGA can
be configured to operate in inverting mode or noninverting mode.
The PGA function may be configured for both positive and
negative gains as high as 50 and 49 respectively. The gain is
adjusted by changing the values of R1 and R2 as illustrated in
Figure 8-8 on page 62. The schematic in Figure 8-8 on page 62
shows the configuration and possible resistor settings for the
PGA. The gain is switched from inverting and non inverting by
changing the shared select value of the both the input muxes.
The bandwidth for each gain case is listed in Table 8-3.

Table 8-3. Bandwidth

Gain Bandwidth
1 6.0 MHz
24 340 kHz
48 220 kHz
50 215 kHz

Figure 8-8. PGA Resistor Settings
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The PGA is used in applications where the input signal may not
be large enough to achieve the desired resolution in the ADC, or
dynamic range of another SC/CT block such as a mixer. The gain
is adjustable at runtime, including changing the gain of the PGA
prior to each ADC sample.

8.5.4 TIA

The Transimpedance Amplifier (TIA) converts an internal or
external current to an output voltage. The TIA uses an internal
feedback resistor in a continuous time configuration to convert
input current to output voltage. For an input current [, the output
voltage is VRgr - lin X Ry, Where Ve is the value placed on the
non inverting input. The feedback resistor Rfb is programmable
between 20 KQ and 1 MQ through a configuration register.
Table 8-4 shows the possible values of Rfb and associated
configuration settings.

Table 8-4. Feedback Resistor Settings

Configuration Word Nominal Ry, (KQ)
000b 20
001b 30
010b 40
011b 60
100b 120
101b 250
110b 500
111b 1000

Figure 8-9. Continuous Time TIA Schematic
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The TIA configuration is used for applications where an external
sensor's output is current as a function of some type of stimulus
such as temperature, light, magnetic flux etc. In a common
application, the voltage DAC output can be connected to the
Vrer TIA input to allow calibration of the external sensor bias
current by adjusting the voltage DAC output voltage.

8.6 LCD Direct Drive

The PSoC Liquid Crystal Display (LCD) driver system is a highly
configurable peripheral designed to allow PSoC to directly drive
a broad range of LCD glass. All voltages are generated on chip,
eliminating the need for external components. With a high
multiplex ratio of up to 1/16, the CY8C36 family LCD driver
system can drive a maximum of 736 segments. The PSoC LCD
driver module was also designed with the conservative power
budget of portable devices in mind, enabling different LCD drive
modes and power down modes to conserve power.
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9.1 JTAG Interface

The IEEE 1149.1 compliant JTAG interface exists on four or five
pins (the nTRST pin is optional). The JTAG interface is used for
programming the flash memory, debugging, I/0 scan chains, and
JTAG device chaining.

PSoC 3 has certain timing requirements to be met for entering
programming mode through the JTAG interface. Due to these
timing requirements, not all standard JTAG programmers, or
standard JTAG file formats such as SVF or STAPL, can support

PSoC 3 programming. The list of programmers that support
PSoC 3 programming is available at
http://www.cypress.com/go/programming.

The JTAG clock frequency can be up to 14 MHz, or 1/3 of the
CPU clock frequency for 8 and 16-bit transfers, or 1/5 of the CPU
clock frequency for 32-bit transfers. By default, the JTAG pins are
enabled on new devices but the JTAG interface can be disabled,
allowing these pins to be used as GPIO instead.

Figure 9-1. JTAG Interface Connections between PSoC 3 and Programmer
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"The voltage levels of Host Programmer and the PSoC 3 voltage domains involved in Programming should be same. The
Port 1 JTAG pins, XRES pin (XRES_N or P1[2]) are powered by Vppio1. SO, Vppio: 0f PSoC 3 should be at same voltage
level as host Vpp. Rest of PSoC 3 voltage domains ( Vppp, Vooa, Vooioo, Vooioz, Vooios) Need not be at the same voltage level as

2 Vdda must be greater than or equal to all other power supplies (Vddd, Vddio’s) in PSoC 3.

® For Power cycle mode Programming, XRES pin is not required. But the Host programmer must have
the capability to toggle power (Vddd, Vdda, All Vddio’s) to PSoC 3. This may typically require external
interface circuitry to toggle power which will depend on the programming setup. The power supplies can
be brought up in any sequence, however, once stable, VDDA must be greater than or equal to all other

* For JTAG Programming, Device reset can also be done without connecting to the XRES pin or Power cycle mode by
using the TMS, TCK,TDI, TDO pins of PSoC 3, and writing to a specific register. But this requires that the DPS setting in

® By default, PSoC 3 is configured for 4-wire JTAG mode unless user changes the DPS setting. So the TMS pin is
unidirectional. But if the DPS setting is changed to non-JTAG mode, the TMS pin in JTAG is bi-directional as the SWD
Protocol has to be used for acquiring the PSoC 3 device initially. After switching from SWD to JTAG mode, the TMS pin
will be uni-directional. In such a case, unidirectional buffer should not be used on TMS line.

® nTRST JTAG pin (P1[5]) cannot be used to reset the JTAG TAP controlller during first time programming of PSoC 3 as
the default setting is 4-wire JTAG (nTRST disabled). Use the TMS, TCK pins to do a reset of JTAG TAP controller.

" If XRES pin is used by host, P1[2] will be configured as XRES by default only for 48-pin devices (without dedicated XRES
pin). For devices with dedicated XRES pin, P1[2] is GPIO pin by default. So use P1[2] as Reset pin only for 48-pin

Document Number: 001-53413 Rev. *Y
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10. Development Support

The CY8C36 family has a rich set of documentation,
development tools, and online resources to assist you during
your development process. Visit
psoc.cypress.com/getting-started to find out more.

10.1 Documentation

A suite of documentation, supports the CY8C36 family to ensure
that you can find answers to your questions quickly. This section
contains a list of some of the key documents.

Software User Guide: A step-by-step guide for using PSoC
Creator. The software user guide shows you how the PSoC
Creator build process works in detail, how to use source control
with PSoC Creator, and much more.

Component data sheets: The flexibility of PSoC allows the
creation of new peripherals (components) long after the device
has gone into production. Component data sheets provide all of
the information needed to select and use a particular component,
including a functional description, API documentation, example
code, and AC/DC specifications.

Document Number: 001-53413 Rev. *Y

Application Notes: PSoC application notes discuss a particular
application of PSoC in depth; examples include brushless DC
motor control and on-chip filtering. Application notes often
include example projects in addition to the application note
document.

Technical Reference Manual: The Technical Reference Manual
(TRM) contains all the technical detail you need to use a PSoC
device, including a complete description of all PSoC registers.

10.2 Online

In addition to print documentation, the Cypress PSoC forums
connect you with fellow PSoC users and experts in PSoC from
around the world, 24 hours a day, 7 days a week.

10.3 Tools

With industry standard cores, programming, and debugging
interfaces, the CY8C36 family is part of a development tool
ecosystem. Visit us at www.cypress.com/go/psoccreator for the
latest information on the revolutionary, easy to use PSoC Creator
IDE, supported third party compilers, programmers, debuggers,
and development kits.
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Table 11-2. DC Specifications (continued)

Parameter | Description Conditions | Min | Typ[ Max Units
Sleep Model3?
CPU = OFF VDD = VDDlO = T=-40°C - 1.1 2.3 |JA
RTC = ON (= ECO32K ON, in low-power [4.5V-55V T=25°C _ 11 22
mode) ——
Sleep timer = ON (= ILO ON at 1 kHz)%?! T=85°C| - 15 30
WDT = OFF Vpp = Vopio = T=-40°C| - 1 2.2
I°C Wake = OFF 27V-36V T=25C | = ] X
Comparator = OFF —arc o
POR = ON T=85C[ - | 12 28
Boost = OFF Vpp = Vppio = T=25°C - 2.2 4.2

SIO pins in single ended input, unregulated |1.71 V —1.95 Vi34
output mode

Comparator = ON Vobp = Vppio = T=25°C| - 2.2 27
CPU = OFF 2.7V -3.6V3I
RTC = OFF

Sleep timer = OFF

WDT = OFF

I°C Wake = OFF

POR =ON

Boost = OFF

SIO pinsin single ended input, unregulated
output mode

|2C Wake = ON VDD VDDlO T=25°C - 2.2 2.8
CPU = OFF 27V -36V3l
RTC = OFF

Sleep timer = OFF

WDT = OFF

Comparator = OFF

POR =ON

Boost = OFF

SIO pinsin single ended input, unregulated
output mode

Hibernate Model32

Hibernate mode current Vop = Vopio = T=-40°C| - 0.2 1.5 MA
All regulators and oscillators off 45V-335V T=25°C | - 05 15
SRAM retention

GPIO interrupts are active T=85°C | - 41 53

Boost = OFF Vbp = Vppio = T=-40°C| - | 02 15

SlO pinsin single ended input, unregulated |2.7 V - 3.6 V T=25°C | — 0.2 15

output T=85°C | - 3.2 4.2

mode

Vbp = Vppio = - T=-40°C| - 0.2 1.5

171V =195 VB T o5ec T~ [ 03 15

T=85°C | - 3.3 4.3
IppAR Analog [current consumption while device |Vppa <3.6V - 0.3 0.6 mA
is reset Vppa > 3.6V - 1.4 3.3 mA
IbbprR Dlgltal current consumption while deviceis |Vppp < 3.6 V - 1.1 3.1 mA
reset!3¢] Vppp > 3.6 V — 0.7 3.1 mA

Notes

32.1f Veep and Ve are externally regulated, the voltage difference between Vcp and Vca must be less than 50 mV.

33. Sleep timer generates periodic interrupts to wake up the CPU. This specification applies only to those times that the CPU is off.
34. Externally regulated mode.

35. Based on device characterization (not production tested).

36. Based on device characterization (not production tested). USBIO pins tied to ground (VSSD).
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Figure 11-22. USBIO Output High Voltage and Current, GPIO

Figure 11-23. USBIO Output Low Voltage and Current, GPIO
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Table 11-15. USBIO AC Specifications
Parameter Description Conditions Min Typ Max Units
Tdrate Full-speed data rate average bit rate 12 - 0.25% 12 12 + MHz
0.25%
Tjr1 Receiver data jitter tolerance to next transition -8 - 8 ns
Tjr2 Receiver data jitter tolerance to pair transition -5 - 5 ns
Tdj1 Driver differential jitter to next transition -3.5 - 3.5 ns
Tdj2 Driver differential jitter to pair transition —4 - 4 ns
Tfdeop Source jitter for differential transition to SEQ -2 - 5 ns
transition
Tfeopt Source SEOQ interval of EOP 160 - 175 ns
Tfeopr Receiver SEO interval of EOP 82 - - ns
Tfst Width of SEOQ interval during differential transition - - 14 ns
Fgpio_out |GPIO mode output operating frequency 3V<Vppp<55V - - 20 MHz
Vppp =1.71V - - 6 MHz
Tr_gpio Rise time, GPIO mode, 10%/90% Vppp Vppp >3V, 25 pF load - - 12 ns
Vppp =1.71V, 25 pF load - - 40 ns
Tf_gpio Fall time, GPIO mode, 90%/10% Vppp Vppp > 3V, 25 pF load - - 12 ns
Vppp =1.71V, 25 pF load - - 40 ns
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11.4.4 XRES
Table 11-17. XRES DC Specifications
Parameter Description Conditions Min Typ Max Units
VIH Input voltage high threshold 0.7 x Vppio - - \
VL Input voltage low threshold - - 0.3 x \Y,
Vbbio
Rpullup Pull-up resistor 3.5 5.6 8.5 kQ
CiN Input capacitance[so] - 3 - pF
VH Input voltage hysteresis - 100 - mV
(Schmitt—Trigger)%
Idiode Current through protection diode to - - 100 HA
Vbpio and Vssio
Table 11-18. XRES AC Specifications
Parameter Description Conditions Min Typ Max Units
TRESET Reset pulse width 1 - - us

11.5 Analog Peripherals

Specifications are valid for 40 °C < T, <85 °C and T; < 100 °C, except where noted. Specifications are valid for 1.71 Vt0 5.5V,
except where noted.

11.5.1 Opamp

Table 11-19. Opamp DC Specifications

Parameter Description Conditions Min Typ Max Units

Viorr Input offset voltage - - 2 mV

Vos Input offset voltage - - 2.5 mV
Operating temperature —40 °C to - - 2 mV
70°C

TCVos Input offset voltage drift with temperature | Power mode = high - - +30 pv/°C

Ge1l Gain error, unity gain buffer mode Rload = 1 kQ - - 0.1 %

Cin Input capacitance Routing from pin - - 18 pF

Vo Output voltage range 1 rr?Ahsource orsink, power mode |Vgga +0.05| - |Vppa—0.05| V
= hig

lout Output current capability, source or sink |Vgga + 500 mV < Vout < Vppp 25 - - mA
-500 mV, Vppp > 2.7V
Vgsa + 500 mV < Vout < Vppa 16 - - mA
=500 mV, 1.7V =Vpppa<2.7V

Ibp Quiescent current Power mode = min - 250 400 uA
Power mode = low - 250 400 uA
Power mode = med - 330 950 uA
Power mode = high - 1000 2500 uA

CMRR Common mode rejection ratio 80 - - dB

PSRR Power supply rejection ratio Vppa22.7V 85 - - dB
Vppa <2.7V 70 - - dB

Ig Input bias current®’! 25°C - 10 - pA

Note

50. Based on device characterization (Not production tested).
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11.5.5 Comparator

Table 11-26. Comparator DC Specifications

Parameter Description Conditions Min Typ Max Units
Input offset voltage in fast mode  |Factory trim, Vppa > 2.7V, - 10 mV
Vin>0.5V
Input offset voltage in slow mode |Factory trim, Vin > 0.5V - 9 mV
Vos Input offset voltage in fast mode!®”! | Custom trim - - 4 mV
Input offset voltage in slow model®®| Custom trim - - 4 mV
Input offset voltage in ultra Vppa 4.6V - 12 - mV
low-power mode
VyysT Hysteresis Hysteresis enable mode - 10 32 mV
Viem Input common mode voltage High current / fast mode Vssa - Vppa \Y
Low current / slow mode Vssa - Vppa \Y
Ultra low power mode Vssa - Vppa—1.15 \Y,
Vppa<$4.6V
CMRR Common mode rejection ratio - 50 - dB
lcmp High current mode/fast mode!®™! - - 400 HA
Low current mode/slow model®"] - - 100 WA
Ultra low-power mode!®] Vppa <4.6 V - 6 - WA
Table 11-27. Comparator AC Specifications
Parameter Description Conditions Min Typ Max Units
Response time, high current 50 mV overdrive, measured - 75 110 ns
model61] pin-to-pin
T Response time, low current SQ mV qverdrive, measured - 155 200 ns
RESP model61] pin-to-pin
Response time, ultra low-power 50 mV overdrive, measured - 55 - us
model pin-to-pin, Vppa 4.6 V

11.5.6 Current Digital-to-analog Converter (IDAC)

All specifications are based on use of the low-resistance IDAC output pins (see Pin Descriptions on page 12 for details). See the IDAC
component data sheet in PSoC Creator for full electrical specifications and APIs.

Unless otherwise specified, all charts and graphs show typical values.

Table 11-28. IDAC DC Specifications
Parameter Description Conditions Min Typ Max Units
Resolution - - 8 bits
louT Output current at code = 255 Range = 2.04 mA, code = 255, - 2.04 - mA
Vppa = 2.7 V, Rload = 600 Q
Range = 2.04 mA, high speed - 2.04 - mA
mode, code = 255, Vppa < 2.7V,
Rload = 300 Q
Range =255 pA, code =255, Rload - 255 - MA
=600 Q
Range = 31.875 pA, code = 255, - 31.875 - MA
Rload = 600 Q
Monotonicity - - Yes
Notes

60. The recommended procedure for using a custom trim value for the on-chip comparators can be found in the TRM.
61. Based on device characterization (Not production tested).
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11.5.10 Programmable Gain Amplifier

The PGA is created using a SC/CT analog block; see the PGA component data sheet in PSoC Creator for full electrical specifications

and APls.

Unless otherwise specified, operating conditions are:

m Operating temperature = 25 °C for typical values

m Unless otherwise specified, all charts and graphs show typical values

Table 11-36. PGA DC Specifications

Parameter Description Conditions Min Typ Max Units
Vin Input voltage range Power mode = minimum Vssa - Vbpa \
Vos Input offset voltage Power mode = high, - - 10 mV

gain =1
TCVos Input offset voltage drift Power mode = high, - - +30 pv/°C
with temperature gain =1
Ge1 Gain error, gain = 1 - - 15 %
Ge16 Gain error, gain = 16 - - %
Ge50 Gain error, gain = 50 - - 5 %
Vonl DC output nonlinearity Gain =1 - - +0.01 % of
FSR
Cin Input capacitance - - 7 pF
Voh Output voltage swing Power mode = high, Vppa—0.15 - - \%
gain = 1, Rload = 100 kQ
to VDDA /2
Vol Output voltage swing Power mode = high, - - Vgsa +0.15 \%
gain = 1, Rload = 100 kQ
to VDDA /2
Vsrc Output voltage under load | lload = 250 pA, Vppa > - - 300 mV
2.7 V, power mode = high
Idd Operating current Power mode = high - 15 1.65 mA
PSRR Power supply rejection 48 - - dB
ratio

Figure 11-62. PGA Voffset Histogram, 4096 samples/
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11.6 Digital Peripherals

Specifications are valid for —-40 °C < T, <85 °C and T; < 100 °C, except where noted. Specifications are valid for 1.71 Vt0 5.5V,
except where noted.

11.6.1 Timer

The following specifications apply to the Timer/Counter/PWM peripheral in timer mode. Timers can also be implemented in UDBs; for
more information, see the Timer component data sheet in PSoC Creator.

Table 11-41. Timer DC Specifications

Parameter Description Conditions Min Typ Max Units

Block current consumption 16-bit timer, at listed input clock - - - MA
frequency
3 MHz - 15 - MA
12 MHz - 60 - MA
48 MHz - 260 - MA
67 MHz - 350 - MA
Table 11-42. Timer AC Specifications

Parameter Description Conditions Min Typ Max Units
Operating frequency DC - 67.01 MHz
Capture pulse width (Internal) 15 - - ns
Capture pulse width (external) 30 - - ns
Timer resolution 15 - - ns
Enable pulse width 15 - - ns
Enable pulse width (external) 30 - - ns
Reset pulse width 15 - - ns
Reset pulse width (external) 30 - - ns

11.6.2 Counter

The following specifications apply to the Timer/Counter/PWM peripheral, in counter mode. Counters can also be implemented in
UDBs; for more information, see the Counter component data sheet in PSoC Creator.

Table 11-43. Counter DC Specifications

Parameter Description Conditions Min Typ Max Units
Block current consumption 16—bit counter, at listed input clock - - - MA
frequency
3 MHz - 15 - pA
12 MHz - 60 - pA
48 MHz - 260 - pA
67 MHz - 350 - MA

Table 11-44. Counter AC Specifications

Parameter Description Conditions Min Typ Max Units
Operating frequency DC - 67.01 MHz
Capture pulse 15 - - ns
Resolution 15 - - ns
Pulse width 15 - - ns
Pulse width (external) 30 - - ns
Enable pulse width 15 - - ns
Enable pulse width (external) 30 - - ns
Reset pulse width 15 - - ns
Reset pulse width (external) 30 - - ns
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11.7 Memory

Specifications are valid for 40 °C < T, <85 °C and T; < 100 °C, except where noted. Specifications are valid for 1.71 Vt0 5.5V,
except where noted.

11.7.1 Flash

Table 11-55. Flash DC Specifications

Parameter Description Conditions Min Typ Max Units
Erase and program voltage Vppp pin 1.71 - 5.5 \
Table 11-56. Flash AC Specifications
Parameter Description Conditions Min Typ Max Units
TWRITE Row write time (erase + program) - 15 20 ms
TerASE Row erase time - 10 13 ms
Row program time - 5 7 ms
TeULK Bulk erase time (16 KB to 64 KB) - - 35 ms
Sector erase time (8 KB to 16 KB) - - 15 ms
TPROG Total device programming time No overhead!®’] - 15 2 seconds
Flash data retention time, retention Average ambient temp. 20 - - years
period measured from last erase cycle | Ty <55 °C, 100 K erase/program
cycles
Average ambient temp. 10 - -
Tp <85 °C, 10 K erase/program
cycles

11.7.2 EEPROM
Table 11-57. EEPROM DC Specifications

Parameter Description Conditions Min Typ Max Units
Erase and program voltage 1.71 - 55 \%

Table 11-58. EEPROM AC Specifications

Parameter Description Conditions Min Typ Max Units
TwriTE Single row erase/write cycle time - 10 20 ms
EEPROM data retention time, retention |Average ambient temp, Tp <25 °C, 20 - - years

period measured from last erase cycle |1M erase/program cycles
Average ambient temp, Ty <55 °C, 20 - -
100 K erase/program cycles
Average ambient temp. 10 - -
Tp <85 °C, 10 K erase/program
cycles

Note
67. See PSoC® 3 Device Programming Specifications for a low-overhead method of programming PSoC 3 flash.
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12.1 Part Numbering Conventions

PSoC 3 devices follow the part numbering convention described here. All fields are single character alphanumeric (0, 1, 2, ..., 9, A,
B, ..., Z) unless stated otherwise.

CY8Cabcdefg-xxx

m a: Architecture m ef: Package code
o 3: PSoC 3 o Two character alphanumeric
o 5: PSoC 5 o AX: TQFP
m b: Family group within architecture oLT: QFN
. : o PV: SSOP
o 4: CY8C34 family FN: CSP
o 6: CY8C36 family o
o 8: CY8C38 family m g: Temperature range
m c: Speed grade o IC cnge:C'al
o 4: 48 MHz o Lt‘s ”at.
0 6: 67 MHz o A: automotive
m d: Flash capacity m xxx: Peripheral set '
. o Three character numeric
o4:16 KB N ing i iated with these three charact
o 5 32 KB o No meaning is associated wi ese three characters.
o 6: 64 KB
Example Cvy8C 36 6 6 PV I - x x X
Cypress Prefix
3: PSoC 3 Architecture
6: CY8C36 Family Family Group within Architecture
6: 67 MHz Speed Grade
6: 64 KB Flash Capacity
PV: SSOP Package Code
I: Industrial Temperature Range

Peripheral Set

Tape and reel versions of these devices are available and are marked with a "T" at the end of the part number.

All devices in the PSoC 3 CY8C36 family comply to RoHS-6 specifications, demonstrating the commitment by Cypress to lead-free
products. Lead (Pb) is an alloying element in solders that has resulted in environmental concerns due to potential toxicity. Cypress
uses nickel-palladium-gold (NiPdAu) technology for the majority of leadframe-based packages.

A high level review of the Cypress Pb-free position is available on our website. Specific package information is also available. Package
Material Declaration data sheets (PMDDs) identify all substances contained within Cypress packages. PMDDs also confirm the
absence of many banned substances. The information in the PMDDs will help Cypress customers plan for recycling or other “end of
life” requirements.
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13. Packaging

Table 13-1. Package Characteristics

Parameter Description Conditions Min Typ Max Units
Ta Operating ambient temperature -40 25.00 85 °C
T, Operating junction temperature —40 - 100 °C
Tia Package 65 (48-pin SSOP) - 49 - °C/Watt
Tja Package 65 (48-pin QFN) - 14 - °C/Watt
T)a Package 0, (68-pin QFN) - 15 - °C/Watt
Tia Package 6, (100-pin TQFP) - 34 - °C/Watt
Tic Package 6 ¢ (48-pin SSOP) - 24 - °C/Watt
Tic Package 0c (48-pin QFN) - 15 - °C/Watt
Tic Package 6¢ (68-pin QFN) - 13 - °C/Watt
Tic Package 0,¢c (100-pin TQFP) - 10 - °C/Watt
Tia Package 6, (72-pin CSP) - 18 - °C/Watt
Tic Package 6,¢ (72-pin CSP) - 0.13 - °C/Watt

Table 13-2. Solder Reflow Peak Temperature

Package |  Mimum Peak [ Maximun T ai Peak
48-pin SSOP 260 °C 30 seconds
48-pin QFN 260 °C 30 seconds
68-pin QFN 260 °C 30 seconds
100-pin TQFP 260 °C 30 seconds
72-pin CSP 260 °C 30 seconds

Table 13-3. Package Moisture Sensitivity Level (MSL), IPC/JEDEC J-STD-2

Package MSL
48-pin SSOP MSL 3
48-pin QFN MSL 3
68-pin QFN MSL 3
100-pin TQFP MSL 3
72-pin CSP MSL 1
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Figure 13-3. 68-pin QFN 8x8 with 0.4 mm Pitch Package Outline (Sawn Version)
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Figure 13-4. 100-pin TQFP (14 x 14 x 1.4 mm) Package Outline
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STAND-OFF
0.0S MIN.
015 MAX.

DETAILA

NOTE:

1. JEDEC STD REF MS-026
2. BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END FLASH
MOLD PROTRUSION/END FLASH SHALL NOT EXCEED 00098 in <0.25 mm) PER SIDE
BODY LENGTH DIMENSIONS ARE MAX PLASTIC BODY SIZE INCLUDING MOLD MISMATCH
3. DIMENSIONS IN MILLIMETERS

R 0.08 MIN.
0° MIN. 0.20 MAX.

} 025 |
7 GAUGE PLANE
R 0,08 MIN/

020 MAX. 0°-7°

0.20™MIN, [~ 0.600.1S

1.00 REF.

NOTE: PKG. CAN HAVE

OR

TOP LEFT CORNER CHAMFER 4 CORNERS CHAMFER

51-85048 *J
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Description Title: PSoC® 3: CY8C36 Family Datasheet Programmable System-on-Chip (PSOC®) (continued)
Document Number: 001-53413

Revision

ECN

Submission
Date

Orig. of
Change

Description of Change

*E

2938381

05/27/10

MKEA

Replaced Vpp o With Vppp in USBIO diagram and specification tables, added
text in USBIO section of Electrical Specifications.

Added Table 13-2 (Package MSL)

Modified Tstorag condition and changed max spec to 100

Added bullet (Pass) under ALU (section 7.2.2.2)

Added figures for kHzECO and MHzECO in the External Oscillator section
Updated Figure 6-1(Clocking Subsystem diagram)

Removed CPUCLK_DIV in table 5-2, Deleted Clock Divider SFR subsection
Updated PSoC Creator Framework image

Updated SIO DC Specifications (V| and V,_parameters)

Updated bullets in Clocking System and Clocking Distribution sections
Updated Figure 8-2

Updated PCB Layout and Schematic, updated as per MTRB review comments
Updated Table 6-3 (power changed to current)

In 32kHZ EC DC Specifications table, changed Icc Max to 0.25

In IMO DC Specifications table, updated Supply Current values

Updated GPIO DC Specs table

2958674

06/22/10

SHEA

Minor ECN to post data sheet to external website

2989685

08/04/10

MKEA

Added USBIO 22 ohm DP and DM resistors to Simplified Block Diagram
Added to Table 6-6 a footnote and references to same.

Added sentences to the resistive pull-up and pull-down description bullets.
Added sentence to Section 6.4.11, Adjustable Output Level.

Updated section 5.5 External Memory Interface

Updated Table 11-73 JTAG Interface AC Specifications

Updated Table 11-74 SWD Interface AC Specifications

Updated style changes as per the new template.

*H

3078568

11/04/10

MKEA

Updated “Current Digital-to-analog Converter (IDAC)” on page 94
Updated “Voltage Digital to Analog Converter (VDAC)” on page 99
Updated “DC Specifications” on page 72

Updated “Voltage Reference Specifications” on page 93

*|

3107314

12/10/2010

MKEA

Updated delta-sigma tables and graphs.

Updated Flash AC specs

Formatted table 11.2.

Updated interrupt controller table

Updated transimpedance amplifier section

Updated SIO DC specs table

Updated Voltage Monitors DC Specifications table

Updated LCD Direct Drive DC specs table

Replaced the Discrete Time Mixer and Continuous Time Mixer tables with Mixer
DC and AC specs tables

Updated ESDyg) value.

Updated IDAC and VDAC sections

Removed ESO parts from ordering information

Changed USBIO pins from NC to DNU and removed redundant USBIO pin
description notes

Updated POR with brown out DC and AC specs

Updated PGA AC specs

Updated 32 kHz External Crystal DC Specifications
Updated opamp AC specs

Updated XRES 10 specs

Updated Inductive boost regulator section

Delta sigma ADC spec updates

Updated comparator section

Removed buzz mode from Power Mode Transition diagram
Updated opamp DC and AC spec tables

Updated PGA DC table
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18. Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP
Interface cypress.com/go/interface Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory

PSoC cypress.com/go/psoc Technical Support

Touch Sensing cypress.com/go/touch cypress.com/go/support

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless
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