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For more details on the peripherals see the “Example
Peripherals” section on page 40 of this data sheet. For
information on UDBs, DSI, and other digital blocks, see the
“Digital Subsystem” section on page 40 of this data sheet.

PSoC’s analog subsystem is the second half of its unique
configurability. All analog performance is based on a highly
accurate absolute voltage reference with less than 0.1-percent
error over temperature and voltage. The configurable analog
subsystem includes:

®m Analog muxes

m Comparators

m Voltage references

m Analog-to-digital converter (ADC)

m Digital-to-analog converters (DACs)

All GPIO pins can route analog signals into and out of the device
using the internal analog bus. This allows the device to interface
up to 62 discrete analog signals. The heart of the analog
subsystem is a fast, accurate, configurable delta-sigma ADC
with these features [!:

m Less than 100 pV offset

m A gain error of 0.2 percent

m INL less than +2 LSB

m DNL less than +1 LSB

m SINAD better than 84 dB in 16-bit mode

This converter addresses a wide variety of precision analog
applications, including some of the most demanding sensors.

Two high-speed voltage or current DACs support 8-bit output
signals at an update rate of up to 8 Msps. They can be routed
out of any GPIO pin. You can create higher resolution voltage
PWM DAC outputs using the UDB array. This can be used to
create a pulse width modulated (PWM) DAC of up to 10 bits, at
up to 48 kHz. The digital DACs in each UDB support PWM, PRS,
or delta-sigma algorithms with programmable widths. In addition

to the ADC, and DACs, the analog subsystem provides multiple:

® Uncommitted opamps
m Configurable switched capacitor/continuous time (SC/CT)
blocks. These support:
o Transimpedance amplifiers
o Programmable gain amplifiers
o Mixers
o Other similar analog components

See the “Analog Subsystem” section on page 51 of this data
sheet for more details.

PSoC’s 8051 CPU subsystem is built around a single cycle
pipelined 8051 8-bit processor running at up to 50 MHz. The
CPU subsystem includes a programmable nested vector
interrupt controller, DMA controller, and RAM. PSoC’s nested

Notes

vector interrupt controller provides low latency by allowing the
CPU to vector directly to the first address of the interrupt service
routine, bypassing the jump instruction required by other
architectures. The DMA controller enables peripherals to
exchange data without CPU involvement. This allows the CPU
to run slower (saving power) or use those CPU cycles to improve
the performance of firmware algorithms. The single cycle 8051
CPU runs ten times faster than a standard 8051 processor. The
processor speed itself is configurable, allowing you to tune active
power consumption for specific applications.

PSoC'’s nonvolatile subsystem consists of flash, byte-writeable
EEPROM, and nonvolatile configuration options. It provides up
to 64 KB of on-chip flash. The CPU can reprogram individual
blocks of flash, enabling bootloaders. You can enable an error
correcting code (ECC) for high reliability applications. A powerful
and flexible protection model secures the user's sensitive
information, allowing selective memory block locking for read
and write protection. Up to 2 KB of byte-writeable EEPROM is
available on-chip to store application data. Additionally, selected
configuration options such as boot speed and pin drive mode are
stored in nonvolatile memory. This allows settings to activate
immediately after POR.

The three types of PSoC I/O are extremely flexible. All I/Os have
many drive modes that are set at POR. PSoC also provides up
to four I/O voltage domains through the VDDIO pins. Every GPIO
has analog I/O, LCD drive[5], CapSense[G], flexible interrupt
generation, slew rate control, and digital I/O capability. The SIOs
on PSoC allow Vg to be set independently of Vddio when used
as outputs. When SIOs are in input mode they are high
impedance. This is true even when the device is not powered or
when the pin voltage goes above the supply voltage. This makes
the S10 ideally suited for use on an 12C bus where the PSoC may
not be powered when other devices on the bus are. The SIO pins
also have high current sink capability for applications such as
LED drives. The programmable input threshold feature of the
SIO can be used to make the SIO function as a general purpose
analog comparator. For devices with Full-Speed USB the USB
physical interface is also provided (USBIO). When not using
USB these pins may also be used for limited digital functionality
and device programming. All of the features of the PSoC I/Os are
covered in detail in the “I/O System and Routing” section on
page 33 of this data sheet.

The PSoC device incorporates flexible internal clock generators,
designed for high stability and factory trimmed for high accuracy.
The internal main oscillator (IMO) is the clock base for the
system, and has 1-percent accuracy at 3 MHz. The IMO can be
configured to run from 3 MHz up to 62 MHz. Multiple clock
derivatives can be generated from the main clock frequency to
meet application needs. The device provides a PLL to generate
clock frequencies up to 50 MHz from the IMO, external crystal,
or external reference clock.

4. Refer Electrical Specifications on page 65 for the detailed ADC specification across entire voltage range and temperature
5. This feature on select devices only. See Ordering Information on page 133 for details.

6. GPIOs with opamp outputs are not recommended for use with CapSense.
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Figure 2-5. Example Schematic for 100-pin TQFP Part with Power Connections
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Note 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 2-6 on page 9.
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4.3.1.2 Logical Instructions

The logical instructions perform Boolean operations such as AND, OR, XOR on bytes, rotate of accumulator contents, and swap of
nibbles in an accumulator. The Boolean operations on the bytes are performed on the bit-by-bit basis. Table 4-2 shows the list of

logical instructions and their description.

Table 4-2. Logical Instructions

Mnemonic Description Bytes Cycles
ANL A,Rn AND register to accumulator 1 1
ANL A,Direct AND direct byte to accumulator 2 2
ANL A ,@Ri AND indirect RAM to accumulator 1 2
ANL A #data AND immediate data to accumulator 2 2
ANL Direct, A AND accumulator to direct byte 2 3
ANL Direct, #data AND immediate data to direct byte 3 3
ORL ARn OR register to accumulator 1 1
ORL A,Direct OR direct byte to accumulator 2 2
ORL A@Ri OR indirect RAM to accumulator 1 2
ORL A/##data OR immediate data to accumulator 2 2
ORL Direct, A OR accumulator to direct byte 2 3
ORL Direct, #data OR immediate data to direct byte 3 3
XRL ARn XOR register to accumulator 1 1
XRL A,Direct XOR direct byte to accumulator 2 2
XRL A @Ri XOR indirect RAM to accumulator 1 2
XRL A #data XOR immediate data to accumulator 2 2
XRL Direct, A XOR accumulator to direct byte 2 3
XRL Direct, #data XOR immediate data to direct byte 3 3
CLR A Clear accumulator 1 1
CPL A Complement accumulator 1 1
RL A Rotate accumulator left 1 1
RLC A Rotate accumulator left through carry 1 1
RR A Rotate accumulator right 1 1
RRC A Rotate accumulator right though carry 1 1
SWAP A Swap nibbles within accumulator 1 1

4.3.1.3 Data Transfer Instructions

The data transfer instructions are of three types: the core RAM,
xdata RAM, and the lookup tables. The core RAM transfer
includes transfer between any two core RAM locations or SFRs.
These instructions can use direct, indirect, register, and
immediate addressing. The xdata RAM transfer includes only the
transfer between the accumulator and the xdata RAM location.
It can use only indirect addressing. The lookup tables involve
nothing but the read of program memory using the Indexed

Document Number: 001-57331 Rev. *G

addressing mode. Table 4-3 lists the various data transfer
instructions available.

4.3.1.4 Boolean Instructions

The 8051 core has a separate bit-addressable memory location.
It has 128 bits of bit addressable RAM and a set of SFRs that are
bit addressable. The instruction set includes the whole menu of
bit operations such as move, set, clear, toggle, OR, and AND
instructions and the conditional jump instructions. Table 4-4 lists
the available Boolean instructions.

Page 12 of 143
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Figure 4-3. Interrupt Structure
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When an interrupt is pending, the current instruction is completed and the program
counter is pushed onto the stack. Code execution then jumps to the program address
provided by the vector. After the ISR is completed, a RETI instruction is executed
and returns execution to the instruction following the previously interrupted
instruction. To do this the RETI instruction pops the program counter from the stack.

If the same priority level is assigned to two or more interrupts, the interrupt with the
lower vector number is executed first. Each interrupt vector may choose from three
interrupt sources: Fixed Function, DMA, and UDB. The fixed function interrupts are

Document Number: 001-57331 Rev. *G

—JIRQ—»
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direct connections to the most common interrupt sources and provide the lowest
resource cost connection. The DMA interrupt sources provide direct connections to
the two DMA interrupt sources provided per DMA channel. The third interrupt source
for vectors is from the UDB digital routing array. This allows any digital signal
available to the UDB array to be used as an interrupt source. Fixed function interrupts
and all interrupt sources may be routed to any interrupt vector using the UDB
interrupt source connections.
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# Fixed Function DMA ubDB
0 LvD phub_termout0[0] udb_intr[0]
1 Cache/ECC phub_termout0[1] udb_intr[1]
2 Reserved phub_termout0[2] udb_intr[2]
3 Sleep (Pwr Mgr) phub_termout0[3] udb_intr[3]
4 PICUI[0] phub_termoutO[4] udb_intr[4]
5 PICU[1] phub_termout0[5] udb_intr[5]
6 PICU[2] phub_termoutO[6] udb_intr[6]
7 PICU[3] phub_termout0[7] udb_intr[7]
8 PICU[4] phub_termout0[8] udb_intr[8]
9 PICU[5] phub_termout0[9] udb_intr[9]
10 PICU[6] phub_termout0[10] udb_intr[10]
11 PICU[12] phub_termout0[11] udb_intr[11]
12 PICU[15] phub_termout0[12] udb_intr[12]
13 |Comparators Combined phub_termout0[13] udb_intr[13]
14  |Switched Caps Combined phub_termout0[14] udb_intr[14]
15 12c phub_termout0[15] udb_intr[15]
16 CAN phub_termout1[0] udb_intr[16]
17  |Timer/CounterQ phub_termout1[1] udb_intr[17]
18 Timer/Counter1 phub_termout1[2] udb_intr[18]
19 |Timer/Counter2 phub_termout1[3] udb_intr[19]
20 |Timer/Counter3 phub_termout1[4] udb_intr[20]
21 USB SOF Int phub_termout1[5] udb_intr[21]
22 USB Arb Int phub_termout1[6] udb_intr[22]
23 USB Bus Int phub_termout1[7] udb_intr[23]
24 USB Endpoint[0] phub_termout1[8] udb_intr[24]
25 USB Endpoint Data phub_termout1[9] udb_intr[25]
26 Reserved phub_termout1[10] udb_intr[26]
27 |LCD phub_termout1[11] udb_intr[27]
28 Reserved phub_termout1[12] udb_intr[28]
29 Decimator Int phub_termout1[13] udb_intr[29]
30 PHUB Error Int phub_termout1[14] udb_intr[30]
31 EEPROM Fault Int phub_termout1[15] udb_intr[31]
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Page 20 of 143



= _ = PSoC® 3: CY8C34

P

,-= (st PHES Automotive Family Datasheet

PERFORM

m.!“l

5.5 Nonvolatile Latches (NVLs)

PSoC has a 4-byte array of nonvolatile latches (NVLs) that are used to configure the device at reset. The NVL register map is shown
in Table 5-2.

Table 5-2. Device Configuration NVL Register Map

Register Address 7 | 6 5 \ 4 3 | 2 1 | 0
0x00 PRT3RDM[1:0] PRT2RDM[1:0] PRT1RDM[1:0] PRTORDM[1:0]
0x01 PRT12RDM[1:0] PRT6RDM[1:0] PRT5RDM[1:0] PRT4RDM[1:0]
0x02 XRESMEN | DBGEN PRT15RDM[1:0]
0x03 DIG_PHS_DLY([3:0] \ ECCEN \ DPS[1:0] \ CFGSPEED

The details for individual fields and their factory default settings are shown in Table 5-3:.
Table 5-3. Fields and Factory Default Settings

Field Description Settings
PRTxRDMI[1:0] Controls reset drive mode of the corresponding 10 port. |00b (default) - high impedance analog
See “Reset Configuration” on page 39. All pins of the port |01b - high impedance digital
are set to the same mode. 10b - resistive pull up
11b - resistive pull down
XRESMEN Controls whether pin P1[2] is used as a GPIO or as an |0 (default for 68-pin and 100-pin parts) - GPIO
external reset. See “Pin Descriptions” on page 9, XRES |1 (default for 48-pin parts) - external reset
description.
DBGEN Debug Enable allows access to the debug system, for |0 - access disabled
third-party programmers. 1 (default) - access enabled
DPS{1:0] Controls the usage of various P1 pins as a debug port. |00b - 5-wire JTAG
See “Programming, Debug Interfaces, Resources” on 01b (default) - 4-wire JTAG
page 60. 10b - SWD
11b - debug ports disabled
ECCEN Controls whether ECC flash is used for ECC or for general |0 - ECC disabled
configuration and data storage. See “Flash Program 1 (default) - ECC enabled
Memory” on page 21.
DIG_PHS_DLY[3:0] Selects the digital clock phase delay. See the TRM for details.

Although PSoC Creator provides support for modifying the device configuration NVLs, the number of NVL erase / write cycles is limited
— see Nonvolatile Latches (NVL) on page 120.

Document Number: 001-57331 Rev. *G Page 22 of 143
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7.2 Universal Digital Block

The UDB represents an evolutionary step to the next generation
of PSoC embedded digital peripheral functionality. The
architecture in first generation PSoC digital blocks provides
coarse programmability in which a few fixed functions with a
small number of options are available. The new UDB
architecture is the optimal balance between configuration
granularity and efficient implementation. A cornerstone of this
approach is to provide the ability to customize the devices digital
operation to match application requirements.

To achieve this, UDBs consist of a combination of uncommitted
logic (PLD), structured logic (Datapath), and a flexible routing
scheme to provide interconnect between these elements, 1/0
connections, and other peripherals. UDB functionality ranges
from simple self contained functions that are implemented in one
UDB, or even a portion of a UDB (unused resources are
available for other functions), to more complex functions that
require multiple UDBs. Examples of basic functions are timers,
counters, CRC generators, PWMs, dead band generators and
communications functions, such as UARTs, SPI, and 12C. Also,
the PLD blocks and connectivity provide full featured general
purpose programmable logic within the limits of the available
resources.

Figure 7-2. UDB Block Diagram

m Status and control module — The primary role of this block is to
provide a way for CPU firmware to interact and synchronize
with UDB operation.

m Clock and reset module — This block provides the UDB clocks
and reset selection and control.

7.2.1 PLD Module

The primary purpose of the PLD blocks is to implement logic
expressions, state machines, sequencers, lookup tables, and
decoders. In the simplest use model, consider the PLD blocks as
a standalone resource onto which general purpose RTL is
synthesized and mapped. The more common and efficient use
model is to create digital functions from a combination of PLD
and datapath blocks, where the PLD implements only the
random logic and state portion of the function while the datapath
(ALU) implements the more structured elements.

Figure 7-3. PLD 12C4 Structure
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The main component blocks of the UDB are:

m PLD blocks —There are two small PLDs per UDB. These blocks
take inputs from the routing array and form registered or
combinational sum-of-products logic. PLDs are used to
implement state machines, state bits, and combinational logic
equations. PLD configuration is automatically generated from
graphical primitives.

m Datapath module — This 8-bit wide datapath contains structured
logic to implement a dynamically configurable ALU, a variety
of compare configurations and condition generation. This block
also contains input/output FIFOs, which are the primary parallel
data interface between the CPU/DMA system and the UDB.
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One 12C4 PLD block is shown in Figure 7-3. This PLD has 12
inputs, which feed across eight product terms. Each product term
(AND function) can be from 1 to 12 inputs wide, and in a given
product term, the true (T) or complement (C) of each input can
be selected. The product terms are summed (OR function) to
create the PLD outputs. A sum can be from 1 to 8 product terms
wide. The 'C'in 12C4 indicates that the width of the OR gate (in
this case 8) is constant across all outputs (rather than variable
as in a 22V10 device). This PLA like structure gives maximum
flexibility and insures that all inputs and outputs are permutable
for ease of allocation by the software tools. There are two 12C4
PLDs in each UDB.
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The PSoC Creator software program provides a user friendly
interface to configure the analog connections between the GPIO
and various analog resources and connections from one analog
resource to another. PSoC Creator also provides component
libraries that allow you to configure the various analog blocks to
perform application specific functions (PGA, transimpedance
amplifier, voltage DAC, current DAC, and so on). The tool also
generates APl interface libraries that allow you to write firmware
that allows the communication between the analog peripheral
and CPU/Memory.

8.1 Analog Routing

The CY8C34 family of devices has a flexible analog routing
architecture that provides the capability to connect GPIOs and
different analog blocks, and also route signals between different
analog blocks. One of the strong points of this flexible routing
architecture is that it allows dynamic routing of input and output
connections to the different analog blocks.

For information on how to make pin selections for optimal analog
routing, refer to the application note, AN58304 - PSoC® 3 and
PSoC® 5 - Pin Selection for Analog Designs.

Document Number: 001-57331 Rev. *G

8.1.1 Features
m Flexible, configurable analog routing architecture

m 16 analog globals (AG) and two analog mux buses
(AMUXBUS) to connect GPIOs and the analog blocks

m Each GPIO is connected to one analog global and one analog
mux bus

m Eight analog local buses (abus) to route signals between the
different analog blocks

m Multiplexers and switches for input and output selection of the
analog blocks

8.1.2 Functional Description

Analog globals (AGs) and analog mux buses (AMUXBUS)
provide analog connectivity between GPIOs and the various
analog blocks. There are 16 AGs in the CY8C34 family. The
analog routing architecture is divided into four quadrants as
shown in Figure 8-2. Each quadrant has four analog globals
(AGL[0..3], AGL[4..7], AGR[O0..3], AGR[4..7]). Each GPIO is
connected to the corresponding AG through an analog switch.
The analog mux bus is a shared routing resource that connects
to every GPIO through an analog switch. There are two
AMUXBUS routes in CY8C34, one in the left half (AMUXBUSL)
and one in the right half (AMUXBUSR), as shown in Figure 8-2
on page 53.
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Table 11-2. DC Specifications (continued)

Parameter Description ‘ Conditions Min Typ Max Units
Idd?> 24 |Active Mode, VDD =1.71V - 5.5V

Execute from CPU instruction

buffer, see Flash Program

Memory on page 21

CPU at 3 MHz T=-40°C - 1.3 - mA
T=25°C - 1.6 - mA
T=85°C - 4.8 - mA
T=125°C - 4.9 - mA

CPU at 6 MHz T=-40°C - 2.1 - mA
T=25°C - 2.3 - mA
T=85°C - 5.6 - mA
T=125°C - 5.8 - mA

CPU at 12 MHz T=-40°C - 3.5 - mA
T=25°C - 3.8 - mA
T=85°C - 7.1 - mA
T=125°C - 9.0 - mA

CPU at 24 MHz T=-40°C - 6.3 - mA
T=25°C - 6.6 - mA
T=85°C - 10 - mA
T=125°C - 15.8 - mA

CPU at 48 MHz T=-40°C - 11.5 - mA
T=25°C - 12 - mA
T=85°C - 15.5 - mA
T=125°C - 21.7 - mA

CPU at 62 MHz T=-40°C - 16 - mA
T=25°C - 16 - mA
T=85°C - 19.5 - mA
T=125°C - 27.8 - mA

Notes

23. The current consumption of additional peripherals that are implemented only in programmed logic blocks can be found in their respective data sheets, available
in PSoC Creator, the integrated design environment. To compute total current, find CPU current at frequency of interest and add peripheral currents for your

particular system from the device data sheet and component data sheets.

24. Total current for all power domains: digital (Ippp), analog (Ippa), and I/0s (Ippjoo, 1, 2, 3)- All I/Os floating.
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11.3 Power Regulators

Specifications are valid for -40°C < Ta < 125°C and Tj < 150°C, except where noted. Specifications are valid for 1.71 V to 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
Vddd Input voltage 1.8 - 55 \%
Vced Output voltage - 1.80 - \%

Regulator output capacitance Total capacitance on the two Vccd pins. - 1 - uF
Each capacitor is £10%, X5R ceramic or
better, see Power System on page 29

Figure 11-3. Regulators V¢ vs Vpp
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Figure 11-4. Digital Regulator PSRR vs Frequency and Vpp
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Figure 11-8. SIO Output High Voltage and Current, Unregulated Mode
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Figure 11-9. SIO Output Low Voltage and Current, Unregulated Mode
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Figure 11-10. SIO Output High Voltage and Current, Regulated Mode
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Figure 11-11. SIO Output Rise and Fall Times, Fast Strong Mode, Vpp o = 3.3 V, 25 pF Load
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Figure 11-12. SIO Output Rise and Fall Times, Slow Strong Mode, Vpp,o = 3.3 V, 25 pF Load
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PERFORM

Table 11-18. Delta-sigma ADC AC Specifications

Parameter Description Conditions Min Typ Max Units

Startup time - - 4 Samples

THD Total harmonic distortion[>’] Buffer gain = 1, 16 bit, - - 0.0040 %

Range = +1.024 V

12-Bit Resolution Mode

SR12 Sample rate, continuous, high power[37] Range = +1.024 V, unbuffered 4 - 192 ksps

BW12 Input bandwidth at max sample rate®’] Range = +1.024 V, unbuffered | — 44 - kHz

SINAD12int |Signal to noise ratio, 12-bit, internal Range = +1.024 V, unbuffered 66 - - dB
referencel

8-Bit Resolution Mode

SR8 Sample rate, continuous, high power[37] Range = +1.024 V, unbuffered 8 - 384 ksps

BWS Input bandwidth at max sample rate>’] Range = +1.024 V, unbuffered | — 88 - kHz

SINADS8int |Signal to noise ratio, 8-bit, internal Range = £1.024 V, unbuffered | 43 - - dB
referencel®’]

Table 11-19. Delta-sigma ADC Sample Rates, Range = #1.024 V

Resolution, Continuous Multi-Sample Multi-Sample Turbo
Bits Min Max Min Max Min Max

8 8000 384000 1911 91701 1829 87771

9 6400 307200 1543 74024 1489 71441

10 5566 267130 1348 64673 1307 62693

11 4741 227555 1154 55351 1123 53894

12 4000 192000 978 46900 956 45850
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Figure 11-24. Delta-sigma ADC IDD vs sps, Range = +1.024 V, Continuous Sample Mode, Input Buffer Bypassed
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Table 11-24. IDAC (Current Digital-to-Analog Converter) DC Specifications (continued)

Parameter Description Conditions Min Typ Max Units

Ibp Operating current, code = 0 Low speed mode, source mode, - 44 100 A
range = 31.875 pA
Low speed mode, source mode, - 33 100 MA
range = 255 JA,
Low speed mode, source mode, - 33 100 MA
range = 2.04 mA
Low speed mode, sink mode, - 36 100 MA
range = 31.875 pA
Low speed mode, sink mode, - 33 100 MA
range = 255 pA
Low speed mode, sink mode, - 33 100 MA
range = 2.04 mA
High speed mode, source mode, - 310 500 MA
range = 31.875 pA
High speed mode, source mode, - 305 500 MA
range = 255 pA
High speed mode, source mode, - 305 500 MA
range = 2.04 mA
High speed mode, sink mode, - 310 500 MA
range = 31.875 pA
High speed mode, sink mode, - 300 500 MA
range = 255 pA
High speed mode, sink mode, - 300 500 MA

range = 2.04 mA

Figure 11-27. IDAC INL vs Input Code, Range = 255 pA, Source Mode
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Table 11-25. IDAC (Current Digital-to-Analog Converter) AC Specifications

Parameter Description Conditions Min Typ Max Units
Fdac Update rate - - 8 Msps
TsETTLE Settling time to 0.5 LSB Range = 31.875 pA or 255 pA, full - - 125 ns

scale transition, High speed mode,
600 Q 15-pF load
Current noise Range = 255 pA, source mode, - 340 - pA/sqrtHz
High speed mode, Vdda =5V,
10 kHz

Figure 11-37. IDAC Step Response, Codes 0x40 - 0xC0, 255 pA Mode, Source Mode, High speed mode, Vdda =5V
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Figure 11-38. IDAC Glitch Response, Codes 0x7F - 0x80, 255 uA Mode, Source Mode, High speed mode, Vdda =5V
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Figure 11-45. VDAC Full Scale Error vs Temperature, 1 V Mode
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Figure 11-46. VDAC Full Scale Error vs Temperature, 4 V Mode
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Figure 11-47. VDAC Operating Current vs Temperature, 1V Mode, Low speed mode
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Table 11-27. VDAC (Voltage Digital-to-Analog Converter) AC Specifications

Parameter Description Conditions Min Typ Max Units
Fdac Update ratel°] 1V mode - - 1 Msps
Update ratel®”] 4V mode 250 Ksps
TsettleP Settling time to 0.1%, step 25% to 1V scale, Cload = 15 pF - 0.45 1 us
75% 4V scale, Cload = 15 pF - 0.8 32 us
TsettleN Settling time to 0.1%, step 75% to 1V scale, Cload = 15 pF - 0.45 1 V&
25% 4V scale, Cload = 15 pF - 0.7 3 us
Voltage noise Range = 1V, High speed mode, - 750 - nV/sqrtHz
Vdda =5V, 10 kHz

Figure 11-49. VDAC Step Response, Codes 0x40 - 0xCO0, 1 V Mode, High speed mode, Vdda=5V
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Figure 11-50. VDAC Glitch Response, Codes 0x7F - 0x80, 1 V Mode, High speed mode, Vdda=5V
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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 AC/DC specifications,
and APIls and example code.

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 11-32. 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, - - 10 mV
gain =1
Gain Error®® Non inverting mode, reference = Vssa

Ge1 Gain =1 Rin of 40K, -40°C < Ta < 85°C and - - +0.15 %
Tj<100°C
Rin of 40K, -40°C < Ta<125°C and - - +0.15 %
Tj<150°C

Ge16 Gain =16 Rin of 40K, -40°C < Ta < 85°C and - - 2.5 %
Tj<100°C
Rin of 40K, -40°C < Ta<125°C and - - +4 %
Tj<150°C

Ge50 Gain =50 Rin of 40K, -40°C < Ta < 85°C and - - 5 %
Tj<100°C
Rin of 40K, -40°C < Ta<125°C and - - 16 %
Tj<150°C

TCVos Input offset voltage drift with Power mode = high, - - +30 pv/eC

temperature gain =1

Vonl DC output nonlinearity Gain =1 - - +0.01 % of FSR

Cin Input capacitance - - 7 pF

Voh Output voltage swing Power mode = high, Vppa — - - \%
gain=1,Rload=100kQtoVppa/2| 0.15

Vol Output voltage swing Power mode = high, - - Vgsa + \%
gain =1, Rload =100 kQto Vppp /2 0.15

Vsrc Output voltage under load lload =250 yA, Vdda > 2.7V, power - - 300 mV
mode = high

Idd Operating current Power mode = high - 1.5 1.65 mA

PSRR Power supply rejection ratio 48 - - dB
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11.8 PSoC System Resources

Specifications are valid for -40°C < Ta < 125°C and Tj < 150°C, except where noted. Specifications are valid for 1.71 V to 5.5 V, except
where noted.

11.8.1 POR with Brown Out

For brown out detect in regulated mode, Vddd and Vdda must be > 2.0 V. Brown out detect is available in externally regulated mode.
Table 11-61. Precise Power On Reset (PRES) with Brown Out DC Specifications

Parameter Description Conditions Min Typ Max Units

PRESR Rising trip voltage Factory trim 1.64 - 1.68 \%

PRESF Falling trip voltage 1.62 - 1.66 \%

Table 11-62. Precise Power On Reset (PRES) with Brown Out AC Specifications

Parameter Description Conditions Min Typ Max Units

PRES_TR |Response time - - 0.5 V&
Vppp/Vpopa droop rate Sleep mode - 5 - V/sec

11.8.2 Voltage Monitors
Table 11-63. Voltage Monitors DC Specifications

Parameter Description Conditions Min Typ Max Units

LVI Trip voltage
LVI_A/D_SEL[3:0] = 0000b 1.68 1.73 1.77 Vv
LVI_A/D_SEL[3:0] = 0001b 1.89 1.95 2.01 \Y,
LVI_A/D_SEL[3:0] = 0010b 214 2.20 2.27 \Y,
LVI_A/D_SEL[3:0] = 0011b 2.38 2.45 2.53 \Y,
LVI_A/D_SEL[3:0] = 0100b 2.62 2.711 2.79 \Y,
LVI_A/D_SEL[3:0] = 0101b 2.87 2.95 3.04 \Y,
LVI_A/D_SEL[3:0] = 0110b 3.1 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 11-64. Voltage Monitors AC Specifications

Parameter Description Conditions Min Typ Max Units

Response timel®’]

Note
57. Based on device characterization (Not production tested).
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