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Table 4-6. Interrupt Vector Table

Interrupt # Cortex-M3 Exception # Fixed Function DMA ubB
0 16 Low voltage detect (LVD) phub_termout0[0] udb_intr[0]
1 17 Cache phub_termoutO[1] udb_intr[1]
2 18 Reserved phub_termoutQ[2] udb_intr[2]
3 19 Pwr Mgr phub_termoutOQ[3] udb_intr[3]
4 20 PICU[O] phub_termoutO[4] udb_intr[4]
5 21 PICU[1] phub_termoutO[5] udb_intr[5]
6 22 PICU[2] phub_termoutO[6] udb_intr[6]
7 23 PICUI3] phub_termout0[7] udb_intr[7]
8 24 PICU[4] phub_termout0[8] udb_intr[8]
9 25 PICUI5] phub_termout0[9] udb_intr[9]
10 26 PICUI6] phub_termout0[10] udb_intr[10]
11 27 PICU[12] phub_termout0[11] udb_intr[11]
12 28 PICU[15] phub_termout0[12] udb_intr[12]
13 29 Comparators Combined phub_termout0[13] udb_intr[13]
14 30 Switched Caps Combined phub_termout0[14] udb_intr[14]
15 31 “C phub_termout0[15] udb_intr{15]
16 32 Reserved phub_termout1[0] udb_intr[16]
17 33 Reserved phub_termout1[1] udb_intr[17]
18 34 Reserved phub_termout1[2] udb_intr[18]
19 35 Reserved phub_termout1[3] udb_intr[19]
20 36 Reserved phub_termout1[4] udb_intr[20]
21 37 USB SOF Int phub_termout1[5] udb_intr[21]
22 38 USB Arb Int phub_termout1[6] udb_intr[22]
23 39 USB Bus Int phub_termout1[7] udb_intr[23]
24 40 USB Endpoint[0] phub_termout1[8] udb_intr[24]
25 41 USB Endpoint Data phub_termout1[9] udb_intr[25]
26 42 Reserved phub_termout1[10] udb_intr[26]
27 43 Reserved phub_termout1[11] udb_intr[27]
28 44 Reserved phub_termout1[12] udb_intr[28]
29 45 Decimator Int phub_termout1[13] udb_intr[29]
30 46 phub_err_int phub_termout1[14] udb_intr[30]
31 47 eeprom_fault_int phub_termout1[15] udb_intr{31]
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5.5 Memory Map

The Cortex-M3 has a fixed address map, which allows
peripherals to be accessed by simple memory access
instructions.

5.5.1 Address Map

The 4-GB address space is divided into the ranges shown in
Table 5-2:

Table 5-2. Address Map

Table 5-3. Peripheral Data Address Map (continued)

Address Range

Purpose

0x40004800 — 0x400048FF

Cache controller

0x40004900 — 0x400049FF

12C controller

0x40004E00 — 0x40004EFF

Decimator

0x40004F00 — 0x40004FFF

Fixed timer/counter/PWMs

0x40005000 — 0x400051FF

I/O ports control

0x40005800 — 0x40005FFF

Analog Subsystem Interface

Address Range Size Use 0x40006000 — 0x400060FF [USB Controller
0x00000000 — 0.5 GB |Program code. This includes 0x40006400 — 0x40006FFF |UDB Configuration
Ox1FFFFFFF the exception vector table at 0x40007000 — 0x40007FFF |PHUB Configuration
power up, which starts at
address 0. 0x40008000 — 0x400087FF |[EEPROM
0x20000000 — 0.5 GB |Static RAM. This includes a 1 0x40010000 — 0x4001FFFF |Digital Interconnect Configuration
Ox3FFFFFFF MByte bit-band region 0xE0000000 — OXEOOFFFFF |Cortex-M3 PPB Registers,
starting at 0x20000000 and a including NVIC, debug, and trace
32 Mbyte bit-band alias
region starting at
0x22000000. . o L
- The bit-band feature allows individual bits in SRAM to be read or
0x40000000 — 0.5GB |Peripherals. written as atomic operations. This is done by reading or writing
OXSFFFFFFF bit 0 of corresponding words in the bit-band alias region. For
0x60000000 — 1GB External RAM. example, to set bit 3 in the word at address 0x20000000, write a
O0x9FFFFFFF 1 to address 0x2200000C. To test the value of that bit, read
0xA0000000 — 1GB External peripherals. ggdtnr'}zsia?ﬁ%(ﬁgg%ﬁ and the result is either 0 or 1 depending
OXDREFEFFT Most . d by the Cortex-M3 ligned, that
- - : ost memory accesses done by the Cortex-M3 are aligned, tha
8?5222%?:?:0; 0.5 GB mgew\i}lllgear:]pdhzgablign:#(ljdIng is, done on word (4-byte) boundary addresses. Unaligned
trace modules accesses of words and 16-bit half-words on nonword boundary
. addresses can also be done, although they are less efficient.

Table 5-3. Peripheral Data Address Map

Address Range

Purpose

0x00000000 — 0x0003FFFF

256K Flash

0x1FFF8000 — Ox1FFFFFFF

32K SRAM in Code region

0x20000000 — 0x20007FFF

32K SRAM in SRAM region

0x40004000 — 0x400042FF

Clocking, PLLs, and oscillators

0x40004300 — 0x400043FF

Power management

0x40004500 — 0x400045FF

Ports interrupt control

0x40004700 — 0x400047FF

Flash programming interface

Document Number: 001-66237 Rev. *D

5.5.2 Address Map and Cortex-M3 Buses

The ICode and DCode buses are used only for accesses within
the Code address range, 0 - Ox1FFFFFFF.

The system bus is used for data accesses and debug accesses
within the ranges 0x20000000 — OxDFFFFFFF and 0OxEQ100000
— OXFFFFFFFF. Instruction fetches can also be done within the
range 0x20000000 — Ox3FFFFFFF, although these can be
slower than instruction fetches via the ICode bus.

The private peripheral bus (PPB) is used within the Cortex-M3 to
access system control registers and debug and trace module
registers.
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6. System Integration

6.1 Clocking System

The clocking system generates, divides, and distributes clocks
throughout the PSoC system. The IMO and PLL together can
generate up to a 67 MHz clock, accurate to +5% over voltage and
temperature. Additional internal and external clock sources allow
each design to optimize accuracy, power, and cost. All of the
system clock sources can be used to generate other clock
frequencies in the 16-bit clock dividers and UDBs for anything
the user wants, for example a UART baud rate generator.

Clock generation and distribution is automatically configured
through the PSoC Creator IDE graphical interface. This is based
on the complete system’s requirements. It greatly speeds the
design process. PSoC Creator allows designers to build clocking
systems with minimal input. The designer can specify desired
clock frequencies and accuracies, and the software locates or
builds a clock that meets the required specifications. This is
possible because of the programmability inherent PSoC.

Table 6-1. Oscillator Summary

Key features of the clocking system include:

m Seven general purpose clock sources
o 3 to 48 MHz IMO, +5% at 3 MHz
o 4 to 25 MHz external crystal oscillator (MHzECO)

o Clock doubler provides a doubled clock frequency output for
the USB block, see USB Clock Domain on page 21

o DSI signal from an external I/O pin or other logic

o 24 to 67 MHz fractional PLL sourced from IMO, MHzECO, or
DSI

o 1 kHz, 33 kHz, 100 kHz ILO for watchdog timer (WDT) and
sleep timer

o 32.768 kHz external crystal oscillator (kHzECO) for RTC
m Independently sourced clock dividers in all clocks
m Eight 16-bit clock dividers for the digital system
m Four 16-bit clock dividers for the analog system
m Dedicated 16-bit divider for the CPU bus and CPU clock

m Automatic clock configuration in PSoC Creator

Source Fmin Tolerance at Fmin Fmax Tolerance at Fmax Startup Time
IMO 3 MHz | £5% over voltage and temperature 48 MHz | £10% 12 ys max
MHzECO 4 MHz | Crystal dependent 25 MHz | Crystal dependent 5 ms typ, max is
crystal dependent
DSl 0 MHz | Input dependent 66 MHz | Input dependent Input dependent
PLL 24 MHz | Input dependent 67 MHz | Input dependent 250 ys max
Doubler 48 MHz | Input dependent 48 MHz | Input dependent 1 ys max
ILO 1 kHz -50%, +100% 100 kHz | -55%, +100% 15 ms max in lowest
power mode
kHzECO 32 kHz | Crystal dependent 32 kHz | Crystal dependent 500 ms typ, max is
crystal dependent
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6.2.1 Power Modes

PSoC 5 devices have four different power modes, as shown in
Table 6-2 and Table 6-3. The power modes allow a design to
easily provide required functionality and processing power while
simultaneously minimizing power consumption and maximizing
battery life in low power and portable devices.

PSoC 5 power modes, in order of decreasing power
consumption are:

m Active

m Alternate Active
m Sleep

® Hibernate

Table 6-2. Power Modes

Active is the main processing mode. Its functionality is
configurable. Each power controllable subsystem is enabled or
disabled by using separate power configuration template
registers. In alternate active mode, fewer subsystems are
enabled, reducing power. In sleep mode most resources are
disabled regardless of the template settings. Sleep mode is
optimized to provide timed sleep intervals. The lowest power
mode is hibernate, which retains register and SRAM state, but
no clocks, and allows wakeup only from reset Figure 6-5
illustrates the allowable transitions between power modes. Sleep
and hibernate modes should not be entered until all Vppo
supplies are at valid voltage levels and interrupts are enabled.

Power Modes Description Entry Condition

Wakeup

Source Active Clocks

Regulator

Lowest power consuming
mode with all peripherals and
internal regulators disabled,
except hibernate regulator is
enabled

Configuration and memory
contents retained

Active Primary mode of operation, all |Wakeup, reset, |Any interrupt Any (programmable) |All regulators available.
peripherals available manual register
(programmable) entry
Alternate Similar to Active mode, and is |Manual register |Any interrupt Any (programmable) |All regulators available.
Active typically configured to have entry
fewer peripherals active to
reduce power. One possible
configuration is to use the
UDBs for processing, with the
CPU turned off
Sleep All subsystems automatically |Manual register [CTWIOI ILO All regulators available.
disabled entry
Hibernate All subsystems automatically |Manual register Only hibernate regulator
disabled entry active.

Table 6-3. Power Modes Wakeup Time and Power Consumption

Sleep Wakeup | Current Code Digital Analog Clock Sources Reset

Modes Time (Typ) Execution | Resources | Resources Available Wakeup Sources Sources
Active - 6 mAPI Yes Al Al All - All
Alternate - - User All All All - All
Active defined
Sleep 125 ps typ | 2 pAlTol No None None ILO CTW XRES
Hibernate - 300 nA No None None None - XRES
Notes

9. Bus clock off. Execute from CPU instruction buffer at 6 MHz. See Table 11-2 on page 58.

10. During sleep mode, the CTW generates periodic interrupts to wake up the device. This affects the average current, which is a composite of the sleep mode current
and active mode current, and the time spent in each mode. With the maximum wakeup interval of 128 ms, and at wakeup the CPU executes only the standard PSoC
Creator sleep API (for a duty cycle of 0.2%), the average current draw is typically 35 pA.

Document Number: 001-66237 Rev. *D
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7.2.2 Datapath Module

The datapath contains an 8-bit single cycle ALU, with associated compare and condition generation logic. This datapath block is
optimized to implement embedded functions, such as timers, counters, integrators, PWMs, PRS, CRC, shifters and dead band

generators and many others.

Figure 7-8. Datapath Top Level
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7.2.2.6 Working Registers

The datapath contains six primary working registers, which are
accessed by CPU firmware or DMA during normal operation.

Table 7-1. Working Datapath Registers

Name Function Description
A0 and A1 |Accumulators These are sources and sinks for
the ALU and also sources for the
compares.
D0 and D1 |Data Registers |These are sources for the ALU
and sources for the compares.
FO and F1 [FIFOs These are the primary interface

to the system bus. They canbe a
data source for the data registers
and accumulators or they can
capture data from the accumu-
lators or ALU. Each FIFO is four
bytes deep.

Document Number: 001-66237 Rev. *D

7.2.2.7 Dynamic Datapath Configuration RAM

Dynamic configuration is the ability to change the datapath
function and internal configuration on a cycle-by-cycle basis,
under sequencer control. This is implemented using the 8-word
x 16-bit configuration RAM, which stores eight unique 16-bit wide
configurations. The address input to this RAM controls the
sequence, and can be routed from any block connected to the
UDB routing matrix, most typically PLD logic, 1/O pins, or from
the outputs of this or other datapath blocks.

ALU

The ALU performs eight general purpose functions. They are:
u Increment

m Decrement

m Add

m Subtract

m Logical AND

m Logical OR

m Logical XOR

m Pass, used to pass a value through the ALU to the shift register,
mask, or another UDB register
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8.11 Sample and Hold

The main application for a sample and hold, is to hold a value
stable while an ADC is performing a conversion. Some
applications require multiple signals to be sampled
simultaneously, such as for power calculations (V and I).

Figure 8-12. Sample and Hold Topology
(P11 and ®2 are opposite phases of a clock)
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8.11.1 Down Mixer

The S+H can be used as a mixer to down convert an input signal.
This circuit is a high bandwidth passive sample network that can
sample input signals up to 14 MHz. This sampled value is then
held using the opamp with a maximum clock rate of 4 MHz. The
output frequency is at the difference between the input frequency
and the highest integer multiple of the Local Oscillator that is less
than the input.

8.11.2 First Order Modulator - SC Mode

A first order modulator is constructed by placing the switched
capacitor block in an integrator mode and using a comparator to
provide a 1-bit feedback to the input. Depending on this bit, a
reference voltage is either subtracted or added to the input
signal. The block output is the output of the comparator and not
the integrator in the modulator case. The signal is downshifted
and buffered and then processed by a decimator to make a
delta-sigma converter or a counter to make an incremental
converter. The accuracy of the sampled data from the first-order
modulator is determined from several factors.

The main application for this modulator is for a low frequency
ADC with high accuracy. Applications include strain gauges,
thermocouples, precision voltage, and current measurement

Document Number: 001-66237 Rev. *D

9. Programming, Debug Interfaces,
Resources

The Cortex-M3 has internal debugging components, tightly
integrated with the CPU, providing the following features:

m SWD access

m Flash Patch and Breakpoint (FPB) block for implementing
breakpoints and code patches

m Data Watchpoint and Trigger (DWT) block for implementing
watchpoints, trigger resources, and system profiling

m Instrumentation Trace Macrocell (ITM)for support of printf-style
debugging

PSoC devices include extensive support for programming,
testing, debugging, and tracing both hardware and firmware.
SWD supports all programming and debug features of the
device. The SWV provides trace output from the DWT and ITM.

For more information on PSoC 5 programming, refer to the
application note AN64359 - In-System Programming for
PSoC® 5.

Cortex-M3 debug and trace functionality enables full device
debugging in the final system using the standard production
device. It does not require special interfaces, debugging pods,
simulators, or emulators. Only the standard programming
connections are required to fully support debug.

The PSoC Creator IDE software provides fully integrated
programming and debug support for PSoC devices. The low cost
MiniProg3 programmer and debugger is designed to provide full
programming and debug support of PSoC devices in conjunction
with the PSoC Creator IDE. PSoC interfaces are fully compatible
with industry standard third party tools.

All Cortex-M3 debug and trace modules are disabled by default
and can only be enabled in firmware. If not enabled, the only way
to reenable them is to erase the entire device, clear flash
protection, and reprogram the device with new firmware that
enables them. Disabling debug and trace features, robust flash
protection, and hiding custom analog and digital functionality
inside the PSoC device provide a level of security not possible
with multichip application solutions. Additionally, all device
interfaces can be permanently disabled (Device Security) for
applications concerned about phishing attacks due to a
maliciously reprogrammed device. Permanently disabling
interfaces is not recommended in most applications because the
designer then cannot access the device. Because all
programming, debug, and test interfaces are disabled when
Device Security is enabled, PSoCs with Device Security enabled
may not be returned for failure analysis.
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11. Electrical Specifications

Specifications are valid for —40 °C < T, <85 °C and T; <100 °C, except where noted. Specifications are valid for 2.7 V t0 5.5 V, except
where noted. The unique flexibility of the PSoC UDBs and analog blocks enable many functions to be implemented in PSoC Creator
components, see the component data sheets for full AC/DC specifications of individual functions. See the “Example Peripherals”
section on page 32 for further explanation of PSoC Creator components.

11.1 Absolute Maximum Ratings
Table 11-1. Absolute Maximum Ratings DC Specifications

Parameter Description Conditions Min Typ Max Units
T, Operating die temperature -55 - 110 °C
Tste Storage temperature Recommended storage temper- -55 25 100 °C

ature is +25 °C 25 °C. Extended
duration storage temperatures
above 85 °C degrade reliability.
Vppa Analog supply voltage relative to -0.5 - 6 \Y,
Vssa
Vpop Digital supply voltage relative to -0.5 - 6 \Y,
Vssp
Vobio I/0 supply voltage relative to Vggp -0.5 - 6 \
Veea Direct analog core voltage input -0.5 - 1.95 \Y
Veebp Direct digital core voltage input -0.5 - 1.95 \Y
Vssa Analog ground voltage Vgsp— 0.5 - Vsosg + \
VGP|0[13] DC input voltage on GPIO Includes signals sourced by Vppa | Vssp — 0.5 - Vppio + \Y
and routed internal to the pin. 0.5
Vsio DC input voltage on SIO Output disabled Vggp — 0.5 - 7 \Y
Output enabled Vggp — 0.5 - 6 \Y
lvopio Current per Vppo supply pin Source - - 20 mA
Sink - - 100
LU Latch up current!™] -100 - 100 mA
ESDygm Electrostatic discharge voltage Human body model 500 - - \
ESD¢cpm ESD voltage Charge device model 500 - - \Y

Note Usage above the absolute maximum conditions listed in Table 11-1 may cause permanent damage to the device. Exposure to
maximum conditions for extended periods of time may affect device reliability. When used below maximum conditions but above
normal operating conditions the device may not operate to specification.

Notes
13. The Vpp)o supply voltage must be greater than the maximum analog voltage on the associated GPIO pins. Maximum analog voltage on GPIO pin < Vppo < Vppa.
14. Meets or exceeds JEDEC Spec EIA/JESD78 IC latch up test, at up to 85 °C.
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Table 11-3. AC Specifications“g]

Parameter Description Conditions Min Typ Max Units
Fepu CPU frequency DC - 67.01 MHz
Feuscik  |Bus frequency DC - 67.01 MHz
Svdd Vpp ramp rate - - 0.066 Vius
TSTARTUP Time from VDDD/VDDA/VCCD/VCCA No PLL used, IMO boot mode - 45 80 us
> min operating voltage to CPU 12 MHz typ.
executing code at reset vector
TsLeep Wakeup from sleep — CTW timeout - 125 - us
to beginning of execution of next
CPU instruction
TsLeep INT |Sleep timer periodic wakeup - - 128 ms
B interval

11.3 Power Regulators
Specifications are valid for—40 °C < T, <85 °C and T; <100 °C, except where noted. Specifications are valid for 2.7 V t0 5.5 V, except

where noted.
11.3.1 Digital Core Regulator
Table 11-4. Digital Core Regulator DC Specifications

Parameter Description Conditions Min Typ Max Units
Voob Input voltage 2.7 - 5.5 \Y
Veep Output voltage - 1.80 - \Y
Regulator output capacitor’?™] +10%, X5R ceramic or better. The two Vcp - 1 10 uF
pins must be shorted together, with as short
a trace as possible, see Power System on
page 22
Figure 11-2. Regulators V¢ Vs Vpp Figure 11-3. Digital Regulator PSRR vs Frequency and Vpp
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Note

21.10 YF is required for sleep mode. See Table 11-3.
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Table 11-12. USB Driver AC Specifications

Parameter Description Conditions Min Typ Max Units
Tr Transition rise time - - 20 ns
Tf Transition fall time - - 20 ns
TR Rise/fall time matching Vyse 5. Vuss 3.3, see USB DC 80% - 135%

Specifications on page 87
Vers Output signal crossover voltage 1.1 - 23 \Y
11.4.4 XRES
Table 11-13. 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[31] - 3 - pF
VH Input voltage hysteresis - 100 - mV
(Schmitt—Trigger)[31]

Idiode Current through protection diode to - - 100 WA
Vbpio and Vssio

Table 11-14. 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 2.7 V t0 5.5 V, except
where noted.

11.5.1 Opamp
Table 11-15. Opamp DC Specifications
Parameter Description Conditions Min Typ Max Units
\ Input voltage range Vssa - Vppa \
Vos Input offset voltage Operating temperature > 70 °C - - 3 mV
Operating temperature —40 °C to - - 2 mV
70 °C
TCVops Input offset voltage drift with temperature - - +30 uv/°C
Ge1 Gain error, unity gain buffer mode Rload = 1 kQ - - +0.1 %
CiN Input capacitance Routing from pin - - 18 pF
Vo Output voltage range 1 mA, source or sink Vgga +0.05 - X%DS - \%
lout Output current, source or sink Vgsa + 500 mV < Vout < Vppa 10 - - mA
-500 mV
Ipp Quiescent current Vssa + 50 mV < V|y < Vppa-50 mV - 1 25 mA
CMRR Common mode rejection ratio 80 - - dB
PSRR Power supply rejection ratio 75 - - dB
Note

31. Based on device characterization (Not production tested).
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Table 11-16. Opamp AC Specifications

Parameter Description Conditions Min Typ Max Units
GBW Gain-bandwidth product 200 pF load 3 - - MHz
SR Slew rate, 20% - 80% 200 pF load 3 - - V/us
en Input noise density Vdda =5V, at 100 kHz - 45 - nV/sqrtHz
Figure 11-21. Opamp Step Response, Rising Figure 11-23. Opamp Step Response, Falling
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Figure 11-22. Opamp Noise vs Frequency, Vppa = 5V
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11.5.2 Voltage Reference
Table 11-17. Voltage Reference Specifications
Parameter Description Conditions Min Typ Max Units
VREF Precision reference voltage Initial trimming 1.017 | 1.024 1.033 \
(-0.7%) (+0.9%)
Temperature drift!3?] - - 57 ppm/°C
Long term drift - 100 - ppm/Khr
Thermal cycling drift (stability)l>?] - 100 - ppm
Note
32. Based on device characterization (Not production tested).
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Figure 11-46. VDAC INL vs Temperature, 1 V Mode Figure 11-49. VDAC DNL vs Temperature, 1 V Mode
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Figure 11-47. VDAC Full Scale Error vs Temperature, Figure 11-50. VDAC Full Scale Error vs Temperature,
1V Mode 4V Mode
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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 11-31. PGA DC Specifications

Parameter Description Conditions Min Typ Max Units
Vin Input voltage range Power mode = minimum Vssa - Vdda \Y
Vos Input offset voltage Power mode = high, - - 20 mV

gain =1
TCVos Input offset voltage drift Power mode = high, - - +30 pv/°C
with temperature gain =1
Ge1 Gain error, gain = 1 - - 12 %
Ge16 Gain error, gain = 16 - - +8 %
Ge50 Gain error, gain = 50 - - %
Vonl DC output nonlinearity Gain =1 - - ki % 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, power - - 300 mV
mode = high
Idd Operating current Power mode = high - 1.5 1.65 mA
PSRR Power supply rejection 48 - - dB
ratio
Table 11-32. PGA AC Specifications
Parameter Description Conditions Min Typ Max Units
BW1 -3 dB bandwidth Power mode = high, 6 8 - MHz
gain = 1, noninverting
mode, 300 mV < VIN <
Vppa— 1.2V, Cl <25 pF
SR1 Slew rate Power mode = high, 3 - - V/Us
gain =1, 20% to 80%
en Input noise density Power mode = high, - 43 - nV/sqrtHz
Vdda =5V, at 100 kHz
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11.6.3 Pulse Width Modulation
The following specifications apply to the Timer/Counter/PWM peripheral, in PWM mode. PWM components can also be implemented
in UDBs; for more information, see the PWM component data sheet in PSoC Creator.
Table 11-39. PWM DC Specifications
Parameter Description Conditions Min Typ Max Units
16-bit PWM block current Input clock frequency — 3 MHz - 65 - pA
consumption Input clock frequency —12 MHz - 170 - LA
Input clock frequency — 48 MHz - 650 - MA
Input clock frequency — 67 MHz - 900 - pA
Table 11-40. PWM AC Specifications
Parameter Description Conditions Min Typ Max Units
Operating frequency DC - 67.01 MHz
Pulse width 13 - - ns
Pulse width (external) 30 - - ns
Kill pulse width 13 - - ns
Kill pulse width (external) 30 - - ns
Enable pulse width 13 - - ns
Enable pulse width (external) 30 - - ns
Reset pulse width 13 - - ns
Reset pulse width (external) 30 - - ns
11.6.4 1°C
Table 11-41. Fixed I°C DC Specifications
Parameter Description Conditions Min Typ Max Units
Block current consumption Enabled, configured for 100 kbps - 90 250 WA
Enabled, configured for 400 kbps - 100 250 A
Table 11-42. Fixed I°C AC Specifications
Parameter Description Conditions Min Typ Max Units
Bit rate - - 400 Kbps
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Figure 11-58. Clock to Output Performance
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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 2.7 V to 5.5 V, except
where noted.

11.7.1 Flash

Table 11-45. Flash DC Specifications

Parameter Description Conditions Min Typ Max Units
Erase and program voltage Vppp pin 2.7 - 5.5 \Y
Table 11-46. Flash AC Specifications
Parameter Description Conditions Min Typ Max Units
TwWRITE Row write time (erase + program) - 8.3 32 ms
TeuLK Bulk erase time (256 KB) 10 °C < average ambient temp. - 117 440 ms
Tp<40°C
Sector erase time (16 KB) 10 °C < average ambient temp. - 6.3 26 ms
Tp<40°C
TrrROG Total device programming time No overhead!*®! - 9 32.5 | seconds
Flash data retention time, retention Average ambient temp. 20 - - years
period measured from last erase cycle |Tp <55 °C, 100 K erase/program
cycles
Average ambient temp. 10 - -
Ta £70 °C, 10 K erase/program
cycles
Note

36. See application note AN64359 for a description of a low-overhead method of programming PSoC 5 flash.
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11.8 PSoC System Resources
Specifications are valid for —40 °C < T, <85 °C and T; < 100 °C, except where noted. Specifications are valid for 2.7 V to 5.5 V, except
where noted.
11.8.1 Voltage Monitors
Table 11-52. Voltage Monitors DC Specifications
Parameter Description Conditions Min Typ Max Units
LVI Trip voltage
LVI_A/D_SEL[3:0] = 0011b 2.38 2.45 2.53 \Y
LVI_A/D_SEL[3:0] = 0100b 2.62 2.71 2.79 \Y
LVI_A/D_SEL[3:0] = 0101b 2.87 2.95 3.04 \Y,
LVI_A/D_SEL[3:0] = 0110b 3.11 3.21 3.31 \Y
LVI_A/D_SEL[3:0] = 0111b 3.35 3.46 3.56 \Y
LVI_A/D_SEL[3:0] = 1000b 3.59 3.70 3.81 \Y,
LVI_A/D_SEL[3:0] = 1001b 3.84 3.95 4.07 \Y,
LVI_A/D_SEL[3:0] = 1010b 4.08 4.20 4.33 \Y
LVI_A/D_SEL[3:0] = 1011b 4.32 4.45 4.59 \Y,
LVI_A/D_SEL[3:0] = 1100b 4.56 4.70 4.84 \Y,
LVI_A/D_SEL[3:0] = 1101b 4.83 4.98 5.13 \Y
LVI_A/D_SEL[3:0] = 1110b 5.05 5.21 5.37 \Y,
LVI_A/D_SEL[3:0] = 1111b 5.30 5.47 5.63 \Y
HVI Trip voltage 5.57 5.75 5.92 \%
Table 11-53. Voltage Monitors AC Specifications
Parameter Description Conditions Min Typ Max Units
Response timel®7] - 1 - us
11.8.2 Interrupt Controller
Table 11-54. Interrupt Controller AC Specifications
Parameter Description Conditions Min Typ Max Units
Delay from interrupt signal input to ISR - - 12 | Tey CPU
code execution from main line codel38]
Delay from interrupt signal input to ISR - - 6 Tey CPU
code execution from ISR code
(tail-chaining)38!
Note
37.Based on device characterization (Not production tested).
38. ARM Cortex-M3 NVIC spec. Visit www.arm.com for detailed documentation about the Cortex-M3 CPU.
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11.9.4 MHz External Crystal Oscillator (MHzZECO)
For more information on crystal or ceramic resonator selection for the MHzECO, refer to application note AN54439: PSoC 3 and
PSoC 5 External Oscillators.

Table 11-62. MHzECO Crystal Specifications

Parameter | Description Conditions Min Typ Max Units
F Crystal frequency 4 - 25 MHz
C, Crystal load capacitance - - 20 pF
Co Crystal shunt capacitance - - 7 pF
ESR Crystal effective series resistance 4 MHz < F <8 MHz - - 125 Q

8 MHz < F <12 MHz - - 75 Q
12 MHz < F < 25 MHz - - 50 Q

DL Crystal drive level tolerance No Rs, see AN54439 500 - - W
Cin Capacitance at Pins MHz XTAL:Xi - 4 - pF

and MHz-XTAL:Xol44

11.9.5 External Clock Reference

Table 11-63. External Clock Reference AC Specifications!4%
Parameter Description Conditions Min Typ Max Units
External frequency range 0 - 33 MHz
Input duty cycle range Measured at Vpp /2 30 50 70 %
Input edge rate ViLtoViy 0.5 - - Vins

11.9.6 Phase-Locked Loop
Table 11-64. PLL DC Specifications

Parameter Description Conditions Min Typ Max Units
Ibp PLL operating current In =3 MHz, Out = 67 MHz - 400 - MA
In = 3 MHz, Out = 24 MHz - 200 - MA

Table 11-65. PLL AC Specifications

Parameter Description Conditions Min Typ Max Units
Fpllin PLL input frequency[45] 1 - 48 MHz
PLL intermediate frequency[46] Output of prescaler 1 - 3 MHz
Fpllout PLL output frequency!®! 24 - 67 MHz
Lock time at startup - - 250 us
Jperiod-rms |Jitter (rms)[47] - - 400 ps

Notes

44.Based on device characterization (Not production tested).

45. This specification is guaranteed by testing the PLL across the specified range using the IMO as the source for the PLL.

46. PLL input divider, Q, must be set so that the input frequency is divided down to the intermediate frequency range. Value for Q ranges from 1 to 16.

47.Based on device characterization (Not production tested).
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12.1 Part Numbering Conventions

PSoC 5 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 2: CY8C52 family m g: Temperature range
o 3: CY8C53 famlly o C: commercial
o 4: CY8C54 famlly o | industrial
o 5: CY8C55 famlly o A: automotive
m c: Speed grade m xxx: Peripheral set
= 4: 40 MHz o Three character numeric
o 6: 67 MHz o No meaning is associated with these three characters
m d: Flash capacity
o 5: 32 KB
o 6: 64 KB
o7: 128 KB
o 8: 256 KB
Examples CY8C 5 3 6 BAX/LTI - x x X
Cypress Prefix
5: PSoC5 Architecture
3: CY8C53 Family Family Group within Architecture
6: 67 MHz Speed Grade
8: 256 KB Flash Capacity
AX: TQFP, LT: QFN Package Code
I: Industrial Temperature Range

Peripheral Set

All devices in the PSoC 5 CY8C53 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.

Document Number: 001-66237 Rev. *D Page 97 of 105



=
—_ e _?.a"i—.r ® c. ]
==# CYPRESS PSoC™ 5: CY8C53 Family Datasheet
PERFORM
14. Acronyms Table 14-1. Acronyms Used in this Document (continued)
Table 14-1. Acronyms Used in this Document Acronym Description
Acronym Description HVI high-voltage interrupt, see also LVI, LVD
abus analog local bus IC integrated circuit
ADC analog-to-digital converter IDAC current DAC, see also DAC, VDAC
AG analog global IDE integrated development environment
AHB AMBA (advanced microcontroller bus archi- IZC, orllC Inter-Integrated Circuit, a communications
tecture) high-performance bus, an ARM data protocol
transfer bus IIR infinite impulse response, see also FIR
ALU arithmetic logic unit ILO internal low-speed oscillator, see also IMO
AMUXBUS |analog multiplexer bus IMO internal main oscillator, see also ILO
API application programming interface INL integral nonlinearity, see also DNL
APSR application program status register I/0 input/output, see also GPIO, DIO, SIO, USBIO
ARM® advanced RISC machine, a CPU architecture IPOR initial power-on reset
ATM automatic thump mode IPSR interrupt program status register
BW bandwidth IRQ interrupt request
CMRR common-mode rejection ratio IT™ instrumentation trace macrocell
CPU central processing unit LCD liquid crystal display
CRC cyclic redundancy check, an error-checking LIN Local Interconnect Network, a communications
protocol protocol.
DAC digital-to-analog converter, see also IDAC, VDAC LR link register
DFB digital filter block LUT lookup table
DIO digital input/output, GPIO with only digital LVD low-voltage detect, see also LVI
capabilities, no analog. See GPIO. LVI low-voltage interrupt, see also HVI
DMA direct memory access, see also TD LVTTL low-voltage transistor-transistor logic
DNL differential nonlinearity, see also INL MAC multiply-accumulate
DNU do not use MCU microcontroller unit
DR port write data registers MISO master-in slave-out
DSI digital system interconnect NC o connect
DWT data watchpoint and trace NMI nonmaskable interrupt
ECO external crystal oscillator NRZ non-return-to-zero
EEPROM ﬁlgﬁgﬁ;”y erasable programmable read-only NVIC nested vectored interrupt controller
EMI electromagnetic interference NVL nonvolatile latch, see also WOL
EOC end of conversion opamp operational amplifier
EOF end of frame PAL programmable array logic, see also PLD
EPSR execution program status register PC program counter
ESD electrostatic discharge PCB printed circuit board
FIR finite impulse response, see also IIR PGA programmable gain amplifier
FPB flash patch and breakpoint PHUB peripheral hub
FS full-speed PHY physical layer
GPIO general-purpose input/output, applies to a PSoC PICU port interrupt control unit
pin PLA programmable logic array
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Table 14-1. Acronyms Used in this Document (continued) Table 14-1. Acronyms Used in this Document (continued)
Acronym Description Acronym Description
PLD programmable logic device, see also PAL SPI Serial Peripheral Interface, a communications
PLL phase-locked loop protocol
PMDD package material declaration data sheet SR slew rate
POR power-on reset SRAM static random access memory
PRS pseudo random sequence SRES software reset
PS port read data register SWD serial wire debug, a test protocol
PSoC® Programmable System-on-Chip™ SWvV single-wire viewer
PSRR power supply rejection ratio TD transaction descriptor, see also DMA
PWM pulse-width modulator THD total harmonic distortion
RAM random-access memory TIA transimpedance amplifier
RISC reduced-instruction-set computing TRM technical reference manual
RMS root-mean-square TTL transistor-transistor logic
RSVD reserved ™ trahsmit : :
RTC real-time clock UART gggirjsilcgzﬁgghgfg&g lTransmltter Receiver, a
RTL register transfer language UDB universal digital block
RTR remote transmission request USB Universal Serial Bus
RX receive USBIO USB input/output, PSoC pins used to connect to
SAR successive approximation register a USB port
SC/CT switched capacitor/continuous time VDAC voltage DAC, see also DAC, IDAC
SCL I°C serial clock wWDT watchdog timer
SDA I2C serial data WOL write once latch, see also NVL
S/H sample and hold WRES watchdog timer reset
SIO special input/output, GPIO with advanced XRES external reset I/O pin
features. See GPIO. XTAL crystal
SNR signal-to-noise ratio
soC start of conversion 15. Reference Documents
SOF start of frame PS0C® 3, PSoC® 5 Architecture TRM
PSoC® 5 Registers TRM
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16. Document Conventions

16.1 Units of Measure

Unit of Measure

Table 16-1. Units of Measure

Symbol
degrees Celsius

°C
decibels

dB
femtofarads

fF
hertz

Hz
1024 bytes
kilobits per second

kbps
kilohours

Khr
kilohertz

kHz
kilohms

least significant bit

kilosamples per second

megabits per second

Mbps
megahertz

MHz
megaohms

megasamples per second

microamperes

microfarads

microhenrys
microseconds

microvolts

microwatts

milliamperes

ms

milliseconds
millivolts

mV

nanoamperes

nA

nanoseconds

ns

nVv
ohms

nanovolts

Q
picofarads

pF
parts per million

ppm
picoseconds

ps
seconds
samples per second

sps

square root of hertz

sqrtHz

volts
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