Infineon Technologies - CY8C4125AZI|-S433T Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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

ARM® Cortex®-M0+

32-Bit Single-Core

24MHz

12C, IrDA, LINbus, Microwire, SmartCard, SPI, SSP, UART/USART
Brown-out Detect/Reset, CapSense, LCD, LVD, POR, PWM, WDT
36

32KB (32K x 8)

FLASH

4K x 8

1.71V ~ 5.5V

A/D 16x10b Slope, 16x12b SAR; D/A 2xIDAC

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-LQFP

48-TQFP (7x7)
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Figure 1. Block Diagram
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PSoC 4100S devices include extensive support for
programming, testing, debugging, and tracing both hardware
and firmware.

The ARM Serial-Wire Debug (SWD) interface supports all
programming and debug features of the device.

Complete debug-on-chip 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 provides fully integrated programming
and debug support for the PSoC 4100S devices. The SWD
interface is fully compatible with industry-standard third-party
tools. The PSoC 4100S family provides a level of security not
possible with multi-chip application solutions or with
microcontrollers. It has the following advantages:

m Allows disabling of debug features

m Robust flash protection

m Allows customer-proprietary functionality to be implemented in

on-chip programmable blocks
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The debug circuits are enabled by default and can be disabled
in firmware. If they are not enabled, the only way to re-enable
them is to erase the entire device, clear flash protection, and
reprogram the device with new firmware that enables debugging.
Thus firmware control of debugging cannot be over-ridden
without erasing the firmware thus providing security.

Additionally, all device interfaces can be permanently disabled
(device security) for applications concerned about phishing
attacks due to a maliciously reprogrammed device or attempts to
defeat security by starting and interrupting flash programming
sequences. All programming, debug, and test interfaces are
disabled when maximum device security is enabled. Therefore,
PSoC 4100S, with device security enabled, may not be returned
for failure analysis. This is a trade-off the PSoC 41008S allows the
customer to make.
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Functional Definition
CPU and Memory Subsystem

CPU

The Cortex-M0+ CPU in the PSoC 4100S is part of the 32-bit
MCU subsystem, which is optimized for low-power operation
with extensive clock gating. Most instructions are 16 bits in length
and the CPU executes a subset of the Thumb-2 instruction set.
It includes a nested vectored interrupt controller (NVIC) block
with eight interrupt inputs and also includes a Wakeup Interrupt
Controller (WIC). The WIC can wake the processor from Deep
Sleep mode, allowing power to be switched off to the main
processor when the chip is in Deep Sleep mode.

The CPU also includes a debug interface, the serial wire debug
(SWD) interface, which is a two-wire form of JTAG. The debug
configuration used for PSoC 4100S has four breakpoint
(address) comparators and two watchpoint (data) comparators.

Flash

The PSoC 4100S device has a flash module with a flash
accelerator, tightly coupled to the CPU to improve average
access times from the flash block. The low-power flash block is
designed to deliver two wait-state (WS) access time at 48 MHz.
The flash accelerator delivers 85% of single-cycle SRAM access
performance on average.

SRAM

Eight KB of SRAM are provided with zero wait-state access at
48 MHz.

SROM

An 8 KB supervisory ROM that contains boot and configuration
routines is provided.

System Resources

Power System

The power system is described in detail in the section Power on
page 11. It provides assurance that voltage levels are as required
for each respective mode and either delays mode entry (for
example, on power-on reset (POR)) until voltage levels are as
required for proper functionality, or generates resets (for
example, on brown-out detection). The PSoC 4100S operates
with a single external supply over the range of either 1.8 V +5%
(externally regulated) or 1.8 to 5.5 V (internally regulated) and
has three different power modes, transitions between which are
managed by the power system. The PSoC 4100S provides
Active, Sleep, and Deep Sleep low-power modes.

All subsystems are operational in Active mode. The CPU
subsystem (CPU, flash, and SRAM) is clock-gated off in Sleep
mode, while all peripherals and interrupts are active with
instantaneous wake-up on a wake-up event. In Deep Sleep
mode, the high-speed clock and associated circuitry is switched
off; wake-up from this mode takes 35 us. The opamps can
remain operational in Deep Sleep mode.

Clock System

The PSoC 4100S clock system is responsible for providing
clocks to all subsystems that require clocks and for switching
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between different clock sources without glitching. In addition, the
clock system ensures that there are no metastable conditions.

The clock system for the PSoC 4100S consists of the internal
main oscillator (IMO), internal low-frequency oscillator (ILO), a
32 kHz Watch Crystal Oscillator (WCQO) and provision for an
external clock. Clock dividers are provided to generate clocks for
peripherals on a fine-grained basis. Fractional dividers are also
provided to enable clocking of higher data rates for UARTSs.

Figure 2. PSoC 4100S MCU Clocking Architecture
m I I HFCLK

External Clock [X]

ILO D » LFCLK
HFCLK SYSCLK

6X 16-bit

I 2X 16.5-bit
The HFCLK signal can be divided down to generate
synchronous clocks for the analog and digital peripherals. There
are eight clock dividers for the PSoC 4100S; two of those are
fractional dividers. The 16-bit capability allows flexible
generation of fine-grained frequency values and is fully
supported in PSoC Creator

IMO Clock Source

The IMO is the primary source of internal clocking in the

PSoC 41008S. Itis timmed during testing to achieve the specified
accuracy.The IMO default frequency is 24 MHz and it can be
adjusted from 24 to 48 MHz in steps of 4 MHz. The IMO tolerance
with Cypress-provided calibration settings is +2%.

ILO Clock Source

The ILO is a very low power, nominally 40-kHz oscillator, which
is primarily used to generate clocks for the watchdog timer
(WDT) and peripheral operation in Deep Sleep mode. ILO-driven
counters can be calibrated to the IMO to improve accuracy.
Cypress provides a software component, which does the
calibration.

Watch Crystal Oscillator (WCO)

The PSoC 4100S clock subsystem also implements a
low-frequency (32-kHz watch crystal) oscillator that can be used
for precision timing applications.

Watchdog Timer

A watchdog timer is implemented in the clock block running from
the ILO; this allows watchdog operation during Deep Sleep and
generates a watchdog reset if not serviced before the set timeout
occurs. The watchdog reset is recorded in a Reset Cause
register, which is firmware readable.

Page 4 of 41



Pinouts

¥ CYPRESS

Embedded in Tomorrow™

PSoC® 4: PSoC 4100S
Family Datasheet

The following table provides the pin list for PSoC 4100S for the 48-pin TQFP, 44-pin TQFP, 40-pin QFN, 32-pin QFN, and 35-ball CSP

packages. All port pins support GPIO.

Table 1. Pin List
48-TQFP 44-TQFP 40-QFN 32-QFN 35-CSP
Pin Name Pin Name Pin Name Pin Name Pin Name
28 P0.0 24 P0.0 22 P0.0 17 P0.0 C3 P0.0
29 PO.1 25 PO.1 23 P0.1 18 PO.1 A5 P0.1
30 P0.2 26 P0.2 24 P0.2 19 P0.2 A4 P0.2
31 P0.3 27 P0.3 25 P0.3 20 P0.3 A3 P0.3
32 P0.4 28 P0.4 26 P0.4 21 P0.4 B3 P0.4
33 P0.5 29 P0.5 27 PO.5 22 P0.5 A6 P0.5
34 P0.6 30 P0.6 28 P0.6 23 P0.6 B4 P0.6
35 PO.7 31 PO.7 29 PO.7 B5 PO.7
36 XRES 32 XRES 30 XRES 24 XRES B6 XRES
37 VCCD 33 VCCD 31 VCCD 25 VCCD A7 VCCD
38 VSSD DN VSSD 26 VSSD B7 VSS
39 vVDDD 34 VDDD 32 VDDD C7 VDD
40 VDDA 35 VDDA 33 VDDA 27 VDD Cc7 VDD
41 VSSA 36 VSSA 34 VSSA 28 VSSA B7 VSS
42 P1.0 37 P1.0 35 P1.0 29 P1.0 C4 P1.0
43 P1.1 38 P1.1 36 P1.1 30 P1.1 C5 P1.1
44 P1.2 39 P1.2 37 P1.2 31 P1.2 Cc6 P1.2
45 P1.3 40 P1.3 38 P1.3 32 P1.3 D7 P1.3
46 P1.4 41 P1.4 39 P1.4 D4 P1.4
47 P1.5 42 P1.5 D5 P1.5
48 P1.6 43 P1.6 D6 P1.6
1 P1.7/VREF 44 P1.7/VREF 40 P1.7/VREF 1 P1.7/VREF E7 P1.7/VREF
1 VSSD

2 P2.0 2 P2.0 1 P2.0 2 P2.0

3 P2.1 3 P2.1 2 P2.1 3 P2.1

4 P2.2 4 P2.2 3 P2.2 4 P2.2 D3 P2.2
5 P2.3 5 P2.3 4 P2.3 5 P2.3 E4 P2.3
6 P2.4 6 P2.4 5 P2.4 E5 P2.4
7 P2.5 7 P2.5 6 P2.5 6 P2.5 E6 P2.5
8 P2.6 8 P2.6 7 P2.6 7 P2.6 E3 P2.6
9 P2.7 9 P2.7 8 P2.7 8 P2.7 E2 P2.7
10 VSSD 10 VSSD 9 VSSD

12 P3.0 11 P3.0 10 P3.0 9 P3.0 E1 P3.0
13 P3.1 12 P3.1 11 P3.1 10 P3.1 D2 P3.1
14 P3.2 13 P3.2 12 P3.2 11 P3.2 D1 P3.2
16 P3.3 14 P3.3 13 P3.3 12 P3.3 C1 P3.3
17 P3.4 15 P3.4 14 P3.4 Cc2 P3.4
18 P3.5 16 P3.5 15 P3.5
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Port/Pin Analog Smart I/O Alternate Function 1 | Alternate Function 2 | Alternate Function 3 Deep Sleep 1 Deep Sleep 2
P2.4 sarmux[4] prgio[0].io[4] tcpwm.line[0]:1 scb[1].spi_select1:1
P2.5 sarmux[5] prgio[0].io[5] | tcpwm.line_compl[0]:1 scb[1].spi_select2:1
P2.6 sarmux[6] prgio[0].io[6] tcpwm.line[1]:1 scb[1].spi_select3:1
P2.7 sarmux[7] prgio[0].io[7] | tcpwm.line_compl[1]:1 Ipcomp.comp[0]:1 scb[2].spi_mosi
P3.0 prgio[1].io[0] tcpwm.line[0]:0 scb[1].uart_rx:1 scb[1].i2c_scl:2 scb[1].spi_mosi:0
P3.1 prgio[1].io[1] | tcpwm.line_compl[0]:0 scb[1].uart_tx:1 scb[1].i2c_sda:2 scb[1].spi_miso:0
P3.2 prgio[1].io[2] tcpwm.line[1]:0 scb[1].uart_cts:1 cpuss.swd_data scb[1].spi_clk:0
P3.3 prgio[1].io[3] | tcpwm.line_compl[1]:0 scb[1].uart_rts:1 cpuss.swd_clk scb[1].spi_select0:0
P3.4 prgio[1].io[4] tcpwm.line[2]:0 tcpwm.tr_in[6] scb[1].spi_select1:0
P3.5 prgio[1].i0[5] | tcpwm.line_compl[2]:0 scb[1].spi_select2:0
P3.6 prgio[1].io[6] tcpwm.line[3]:0 scb[1].spi_select3:0
P3.7 prgio[1].io[7] | tcpwm.line_compl[3]:0 Ipcomp.comp[1]:1 scb[2].spi_miso
P4.0 csd.vref_ext scb[0].uart_rx:0 scb[0].i2c_scl:1 scb[0].spi_mosi:0
P4.1 csd.cshieldpads scb[0].uart_tx:0 scb[0].i2c_sda:1 scb[0].spi_miso:0
P4.2 csd.cmodpad scb[0].uart_cts:0 Ipcomp.comp[0]:0 scb[0].spi_clk:0
P4.3 csd.csh_tank scb[0].uart_rts:0 Ipcomp.comp[1]:0 scb[0].spi_select0:0

Document Number: 002-00122 Rev. *H
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The following power system diagram shows the set of power
supply pins as implemented for the PSoC 4100S. The system
has one regulator in Active mode for the digital circuitry. There is
no analog regulator; the analog circuits run directly from the Vpp
input.

Figure 4. Power Supply Connections
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There are two distinct modes of operation. In Mode 1, the supply
voltage range is 1.8 V to 5.5 V (unregulated externally; internal
regulator operational). In Mode 2, the supply range is1.8 V £5%

(externally regulated; 1.71 to 1.89, internal regulator bypassed).

Mode 1: 1.8 V to 5.5 V External Supply

In this mode, the PSoC 4100S is powered by an external power
supply that can be anywhere in the range of 1.8 to 5.5 V. This
range is also designed for battery-powered operation. For
example, the chip can be powered from a battery system that
starts at 3.5V and works down to 1.8 V. In this mode, the internal
regulator of the PSoC 4100S supplies the internal logic and its
output is connected to the Vg¢p pin. The VCCD pin must be
bypassed to ground via an external capacitor (0.1 yF; X5R
ceramic or better) and must not be connected to anything else.

Mode 2: 1.8 V +5% External Supply

In this mode, the PSoC 4100S is powered by an external power
supply that must be within the range of 1.71 to 1.89 V; note that
this range needs to include the power supply ripple too. In this
mode, the VDD and VCCD pins are shorted together and
bypassed. The internal regulator can be disabled in the firmware.

Bypass capacitors must be used from VDDD to ground. The
typical practice for systems in this frequency range is to use a
capacitor in the 1-yF range, in parallel with a smaller capacitor
(0.1 yF, for example). Note that these are simply rules of thumb
and that, for critical applications, the PCB layout, lead induc-
tance, and the bypass capacitor parasitic should be simulated to
design and obtain optimal bypassing.

An example of a bypass scheme is shown in the following
diagram.

Figure 5. External Supply Range from 1.8 V to 5.5 V with Internal Regulator Active
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Development Support

The PSoC 4100S family has a rich set of documentation,
development tools, and online resources to assist you during
your development process. Visit www.cypress.com/go/psoc4 to
find out more.

Documentation

A suite of documentation supports the PSoC 4100S 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 Datasheets: 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, APl documentation, example
code, and AC/DC specifications.

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.

Document Number: 002-00122 Rev. *H

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.
The TRM is available in the Documentation section at
WWW.Cypress.com/psoc4.

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.

Tools

With industry standard cores, programming, and debugging
interfaces, the PSoC 4100S 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.

Page 12 of 41
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Electrical Specifications

Absolute Maximum Ratings
Table 2. Absolute Maximum Ratings!']

Spec ID# Parameter Description Min Typ Max Units C(?r?éiiitiilgés
SID1 VDDD_ABS Dlgltal SUpply relative to VSS -0.5 - 6 -
sID2 Veep Ags Plrect digital core voltage input relative | _, ¢ _ 195 v _

- 0 Vss
SID3 VGP|O_ABS GPIO Voltage -0.5 — VDD+O'5 -
SID4 lePio_ABS Maximum current per GPIO -25 - 25 -
o GPIO injection current, Max for V,, > . _ MA  |Current injected
SID5 GPIO_injection Vppp, and Min for V| < Vgg 0.5 0.5 per pin
BID44 ESD_HBM Electrostatic discharge human body 2200 _ _ _
model v
BID45 ESD_CDM Electrostatic discharge charged device 500 _ _ _
model
BID46 LU Pin current for latch-up -140 - 140 mA -

Device Level Specifications

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

Table 3. DC Specifications
Typical values measured at Vpp = 3.3 V and 25 °C.

Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
. Internally
SID53 Vpp Power supply input voltage 1.8 - 5.5 regulated supply
. _ Internally
SID255 Voo \P/O""er:s\‘jpp'y)'”p“t voltage (Vecp = 1.71 - 1.89 V' |unregulated
DDD ~ VDDA supply
SID54 Veep Output voltage (for core logic) - 1.8 - -
SID55 Cerc External regulator voltage bypass - 0.1 - i)(gtlix’elfzeramlc or
WF .
SID56 Cexc Power supply bypass capacitor - 1 - XSR ceramic or
better
Active Mode, Vpp = 1.8 Vto 5.5 V. Typical values measured at VDD = 3.3 V and 25 °C.
. Max is at 85 °C
SID10 Ibps Execute from flash; CPU at 6 MHz - 1.8 27 and 5.5 VV
) Max is at 85 °C
SID16 Ipps Execute from flash; CPU at 24 MHz - 3.0 4.75 mA and 5.5 VV
) Max is at 85 °C
SID19 Ipp11 Execute from flash; CPU at 48 MHz - 5.4 6.85 and 5.5 V
Note

1. Usage above the absolute maximum conditions listed in Table 2 may cause permanent damage to the device. Exposure to Absolute Maximum conditions for extended
periods of time may affect device reliability. The Maximum Storage Temperature is 150 °C in compliance with JEDEC Standard JESD22-A103, High Temperature
Storage Life. When used below Absolute Maximum conditions but above normal operating conditions, the device may not operate to specification.

Document Number: 002-00122 Rev. *H Page 13 of 41
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Table 6. GPIO AC Specifications

(Guaranteed by Characterization) (continued)

Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID73 TraLLS Fall time in slow strong mode 10 - 60 - gfr}/FVDDD’ Cload =
GPIO FOUT; 3.3V« VDDD <55V _ _ 90/1 0%, 25 pF |Oad,
SID74 Fapiouts Fast strong mode 33 60/40 duty cycle
GPIO FOUT; 1.71 V< VDDDS 3.3V _ _ 90/1 0%, 25 pF |Oad,
SID75 Fapiout2 Fast strong mode 16.7 60/40 duty cycle
GPIO FOUT; 3.3V« VDDD <55V _ _ 90/1 0%, 25 pF |Oad,
SID76 Fepiouts Slow strong mode 7 MHz  E0i40 duty cycle
GPIO FOUT; 1.71V< VDDD <33V _ _ 90/1 0%, 25 pF |Oad,
S1D245 Fapiouts Slow strong mode. 35 60/40 duty cycle
GPIO input operating frequency;
S1D246 FepioiN 1.71V < Vppp < 5.5 V - - 48 90/10% V|0
XRES
Table 7. XRES DC Specifications
Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID77 V Input voltage high threshold 0.7 xV - -
IH P 9e g bbb V  |CMOS Input
SID78 Vi Input voltage low threshold - - 0.3 x Vppp
SID79 RpuLLup Pull-up resistor - 60 - kQ -
SID80 Cin Input capacitance - - 7 pF -
5] . _ _ Typical hysteresis is
SID81 VHYSXRES Input voltage hysteresis 100 mV 200 mV for Vpp > 4.5V
Current through protection diode
SID82 Ipiobe to Vpp/Vss - - 100 uA
Table 8. XRES AC Specifications
— . q Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID83®! | Tresetwinth | Reset pulse width 1 - - us -
BID1940! TreseTwake | Wake-up time from reset release - - 2.7 ms -
Note

5. Guaranteed by characterization.

Document Number: 002-00122 Rev. *H
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Analog Peripherals

Table 9. CTBm Opamp Specifications

. . ] Details/
Spec ID# Parameter Description Min Typ Max Units Soiiones
| Opamp block current, External
DD load
SID269 Ipp_Hi power=hi - 1100 1850 -
MA
SID270 Ipb_MED power=med - 550 950 -
SID271 Ipb_Low power=lo - 150 350 -
G Load = 20 pF, 0.1 mA
BW VDDA =27V
ey Input and output are
SID272 GBW_H| pOWer—hI 6 - - 0.2Vto VDDA'0-2 Vv
_ Input and output are
SID273 Gew_MED power=med 3 - - MHz 0.2V to Vppa-0.2 V
_ Input and output are
SID274 Gew Lo power=lo - 1 - 0.2V to Vppa-0.2 V
IOUT_MAX VDDA =27 V, 500 mV from rail
. Outputis 0.5V
SID275 louT MAX_HI power=hi 10 - - VDDF;\'O-5 v
. Outputis 0.5V
SID276 IOUT_MAX_MID power=m|d 10 - - mA VDDF;'O-5 v
Outputis 0.5V
sID277 louT wax Lo | power=lo - 5 - VDDF,)A'O-S v
IOUT VDDA =1.71 V, 500 mV from rail
. Outputis 0.5V
SID278 louT MAX_HI power=hi 4 - - VDDF;\'O-5 v
. Outputis 0.5V
SID279 lout_max_mip | power=mid 4 - B mA VDDF/)\'O-5 v
Outputis 0.5V
SID280 |OUT_MAX_LO power=lo - 2 - VDDpA'0-5 Vi
| Opamp block current Internal
DD_Int Load
SID269 | |DD_HI_Int power=hi - 1500 1700 -
SID270 | |DD_MED_|nt power=med - 700 900 A -
Ipb_Low Int power=lo - - - _
SID271_1
GBW VDDA =27V - - - -
. Outputis 0.25 V to
SID272_1 | Gew_Hiint power=hi 8 - - MHZ |y 025 v

Document Number: 002-00122 Rev. *H
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Table 10. Comparator DC Specifications

o . . Details/
Spec ID# | Parameter Description Min | Typ Max Units Conditions
SID84 VOFFSET1 Input offset voltage, Factory trim - - +10
SID85 VOFFSET2 Input offset voltage, Custom trim - - 4 mV
SID86 VhysT Hysteresis when enabled - 10 35
SID87 Viem1 Input common mode voltage in normal mode - Vppp-0.1 Modes 1 and 2
SID247 Vicmz Input common mode voltage in low power mode - Vppp v
Input common mode voltage in ultra low power V 22.2Vat
SID247A  |Vicums i 9 P 0 | - | Vppp-1.15 Do %8
SID88 CMRR Common mode rejection ratio 50 - - 4B Vppp 2 2.7V
SID88A CMRR Common mode rejection ratio 42 - - Vppp £ 2.7V
SID89 lemp1 Block current, normal mode - - 400
SID248 lemp2 Block current, low power mode - - 100 uA
SID259 Icmps Block current in ultra low-power mode - - 6 VDDEjOZ%V at
SID90 Zevp DC Input impedance of comparator 35 - - MQ
Table 11. Comparator AC Specifications
o . . Details/
Spec ID# | Parameter Description Min Typ Max Units Conditions
SID91 TRESP1 Response time, normal mode, 50 mV overdrive - 38 110
i ns
SID258 TRESP2 Respo_nse time, low power mode, 50 mV _ 70 200
overdrive
Response time, ultra-low power mode, 200 mV _ Vppp 22.2V at
SID92 TRESP3 overdrive 23 15 V3 240 °C
Table 12. Temperature Sensor Specifications
Spec ID# | Parameter Description Min Typ Max Units Cc[n)r%eil'ifligrﬁs
SID93 TSENSACC |Temperature sensor accuracy -5 11 5 °C —40 to +85 °C
Table 13. SAR Specifications
Spec ID# | Parameter Description Min | Typ Max Units C(?r?éziitiilgés
SAR ADC DC Specifications
SID94 A RES Resolution - - 12 bits
SID95 A_CHNLS_S |Number of channels - single ended - - 16
SID96 A-CHNKS_D |Number of channels - differential - - 4 Diff inputs use
neighboring 1/0
SID97 A-MONO Monotonicity - - - Yes.
SID98 A_GAINERR |Gain error - - +0.1 % With external

reference.

Document Number: 002-00122 Rev. *H

Page 21 of 41




Embedded in Tomorrow™

PSoC® 4: PSoC 4100S
Family Datasheet

Table 13. SAR Specifications (continued)

Spec ID# | Parameter Description Min | Typ Max Units Cc?r?éiiilcs)as
SID99 A_OFFSET |Input offset voltage - - 2 mV  |Measured with
1-V reference

SID100 |A_ISAR Current consumption - - 1 mA

SID101  |A_VINS Input voltage range - single ended Vss - Vppa \

SID102 |A_VIND Input voltage range - differential[ Vss - Vopa \Y,

SID103  |A_INRES Input resistance - - 2.2 KQ

SID104 |A_INCAP Input capacitance - - 10 pF

SID260 |VREFSAR Trimmed internal reference to SAR - - TBD \Y,

SAR ADC AC Specifications

SID106 |A_PSRR Power supply rejection ratio 70 - - dB

SID107 |A_CMRR Common mode rejection ratio 66 - - dB |Measured at 1V

SID108 |A_SAMP Sample rate - - 1 Msps

SID109 |A_SNR Signal-to-noise and distortion ratio (SINAD) 65 - - dB |FNy=10kHz

SID110 A BW Input bandwidth without aliasing - - A samp/2 | kHz

SID111 A_INL Integral non linearity. Vpp = 1.71t0 5.5, 1 Msps | -1.7 - 2 LSB |Vregr=1toVpp

SID11MA  |A_INL Integral non linearity. Vppp = 1.71t0 3.6, 1 Msps| —1.5 - 1.7 LSB |Vggp=1.71t0

Vbp

SID111B  |A_INL Integral non linearity. Vpp = 1.71 t0 5.5, 500 ksps| —1.5 - 1.7 LSB |Vrgr=1toVpp

SID112  |A_DNL Differential non linearity. Vpp = 1.71 to 5.5, -1 _ 22 LSB |Vrer=1toVpp
1 Msps

SID112A |A_DNL Differential non linearity. Vpp = 1.71 to 3.6, -1 _ 2 LSB |Vrgp=1.71t10
1 Msps Vbp

SID112B |A_DNL Differential non linearity. Vpp = 1.71 to 5.5, -1 _ 22 LSB |Vrer=1toVpp
500 ksps

SID113 A THD Total harmonic distortion - - -65 dB Fin =10 kHz

SID261 FSARINTRE |SAR operating speed without external ref. bypass| _ 100 ksps |12-bit resolution

F

Document Number: 002-00122 Rev. *H

Page 22 of 41




@)
<
&S
v/
]
[P
P!

PSoC® 4: PSoC 4100S
Family Datasheet

Embedded in Tomorrow™

Table 14. CSD and IDAC Specifications (continued)

SPEC ID# Parameter Description Min Typ Max Units Details / Conditions
SID315G IDAC3CRT23 Output current of IDAC in 8-bit mode 69 - 82 MA  [LSB = 300-nA typ.
in medium range
SID315H IDAC3CRT33 Output current of IDAC in 8-bit mode | 540 - 660 MA  |LSB = 2.4-pA typ.
in high range
SID320 IDACOFFSET  |All zeroes input - - 1 LSB |[Polarity set by Source or
Sink. Offset is 2 LSBs for
37.5 nA/LSB mode
SID321 IDACGAIN Full-scale error less offset - - +10 %
SID322 IDACMISMATCH1 |Mismatch between IDAC1 and - - 9.2 LSB |[LSB =37.5-nA typ.
IDAC2 in Low mode
SID322A IDACMISMATCH2 |Mismatch between IDAC1 and - - 5.6 LSB |[LSB =300-nA typ.
IDAC2 in Medium mode
SID322B IDACMISMATCH3 |Mismatch between IDAC1 and - - 6.8 LSB [LSB =2.4-pA typ.
IDAC2 in High mode
SID323 IDACSET8 Settling time to 0.5 LSB for 8-bit IDAC - - 10 Ms  |Full-scale transition. No
external load.
SID324 IDACSET7 Settlingtime to 0.5 LSB for 7-bit IDAC| - - 10 Ms  |Full-scale transition. No
external load.
SID325 CMOD External modulator capacitor. - 2.2 - nF |5-Vrating, X7R or NPO cap.
Table 15. 10-bit CapSense ADC Specifications
. . : Details/
Spec ID# Parameter Description Min | Typ Max |Units Conditions
SIDA94 A_RES Resolution - - 10 bits |Auto-zeroing is required
every millisecond
SIDA95 A_CHNLS_S Number of channels - single ended - - 16 Defined by AMUX Bus.
SIDA97 A-MONO Monotonicity - - - Yes
SIDA98 A_GAINERR Gain error - - 2 % |In VRer (2.4 V) mode
with Vppa bypass
capacitance of 10 yF
SIDA99 A_OFFSET Input offset voltage - - 3 mV |In Vger (2.4 V) mode
with Vppa bypass
capacitance of 10 pF
SIDA100 A_ISAR Current consumption - - 0.25 mA
SIDA101 A_VINS Input voltage range - single ended Vgsa | — Vbpa \
SIDA103 A_INRES Input resistance - 2.2 - KQ
SIDA104 A_INCAP Input capacitance - 20 - pF
SIDA106 A_PSRR Power supply rejection ratio - 60 - dB |In Vreg (2.4 V) mode
with Vppa bypass
capacitance of 10 pF
SIDA107 A_TACQ Sample acquisition time - 1 - gs
SIDA108 A_CONV8 Conversion time for 8-bit resolution at - - 213 ps |Does not include acqui-
conversion rate = Fhclk/(2(N+2)). sition time. Equivalent to
Clock frequency = 48 MHz. 44 .8 ksps including
acquisition time.
SIDA108A |A_CONV10 Conversion time for 10-bit resolution at - - 85.3 Ms |Does not include acqui-
conversion rate = Fhclk/(2(N+2)). sition time. Equivalent to
Clock frequency = 48 MHz. 11.6 ksps including
acquisition time.
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Table 19. SPI DC Specifications!®]

Spec ID Parameter Description Min Typ Max |Units | Details/Conditions
SID163 ISPI1 Block current consumption at 1 Mbps - - 360 -
SID164 ISPI2 Block current consumption at 4 Mbps - - 560 MA -
SID165 ISPI3 Block current consumption at 8 Mbps - - 600 -

Table 20. SPI AC Specifications!®
Spec ID Parameter Description Min Typ Max Units Details/Conditions
SPI Operating frequency (Master; 6X _ _
SID166 FSPI Oversampling) 8 MHz |SID166
Fixed SPI Master Mode AC Specifications
SID167 TDMO MOSI Valid after SClock driving edge - - 15 -
MISO Valid before SClock capturing Full clock, late MISO
SID168 TDSI edge 20 - - ns |sampling
SID169  |THMO Previous MOSI data hold time 0 - - Sgé’zrred fo Slave capturing
Fixed SPI Slave Mode AC Specifications
sSID170 | TDMI MOSI Valid before Sclock Capturing |, _ _ _
edge
sID171  |TDSO MISO Valid after Sclock driving edge|  — S Tepy = 1Fcpy
cpu ns
SID171A |TDSO_EXT MISO Valid after Sclock driving edge _ _ 48 _
in Ext. Clk mode
SID172 THSO Previous MISO data hold time 0 - - -
SID172A |TSSELSSCK |SSEL Valid to first SCK Valid edge - - 100 ns -
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SWD Interface
Table 29. SWD Interface Specifications

Spec ID Parameter Description Min Typ Max Units | Details/Conditions
SWDCLK<1/3CPU
SID213 F_SWDCLK1 3.3V<Vpp<55V - - 14 " clock frequency
z
SWDCLK<1/3CPU
SID214 F_SWDCLK2 1.71V<Vpp<33V - - 7 clock frequency
SID215M'2 | T_SWDI_SETUP |T = 1/f SWDCLK 0.25*T - - -
SID216['2 |T_SWDI_HOLD |T = 1/f SWDCLK 0.25*T - - -
ns
sID2171'2 | T_SWDO_VALID |T = 1/f SWDCLK - - 0.5*T -
SID217A'"2 | T_SWDO_HOLD |T = 1/f SWDCLK 1 - - -
Internal Main Oscillator
Table 30. IMO DC Specifications
(Guaranteed by Design)
Spec ID Parameter Description Min Typ Max Units | Details/Conditions
SID218 limo1 IMO operating current at 48 MHz - - 250 MA -
SID219 o2 IMO operating current at 24 MHz - - 180 MA -
Table 31. IMO AC Specifications
Spec ID Parameter Description Min Typ Max Units | Details/Conditions
Frequency variation at 24, 32, and
SIb223  |FimotoLt 48 MHz (trimmed) - - *2 %
SID226 TSTARTlMO IMO startup time - - 7 us -
SID228 TJ|TRMS|M02 RMS Jltter at 24 MHz - 145 - ps -
Internal Low-Speed Oscillator
Table 32. ILO DC Specifications
(Guaranteed by Design)
Spec ID Parameter Description Min Typ Max Units Details/Conditions
SID23112 |1, o4 ILO operating current - 0.3 1.05 A -
Table 33. ILO AC Specifications
Spec ID Parameter Description Min Typ Max Units Details/Conditions
SID234"? | TorarTILO ILO startup time - - 2 ms -
SID236!" [Ty opuTy ILO duty cycle 40 50 60 % -
SID237 FiLoTriM1 ILO frequency range 20 40 80 kHz -
Note

12. Guaranteed by characterization.
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Table 34. Watch Crystal Oscillator (WCO) Specifications

Spec ID# Parameter Description Min Typ Max | Units Details / Conditions
SID398 FWCO Crystal Frequency - 32.768 - kHz
SID399 FTOL Frequency tolerance - 50 250 ppm |With 20-ppm crystal
SID400 ESR Equivalent series resistance - 50 - kQ
SID401 PD Drive Level - - 1 pW
SID402 TSTART Startup time - - 500 ms
SID403 CL Crystal Load Capacitance 6 - 12.5 pF
SID404 CO Crystal Shunt Capacitance - 1.35 - pF
SID405 IWCO1 Operating Current (high power mode)| — - 8 uA
SID406 IWCO2 Operating Current (low power mode) - - 1 uA
Table 35. External Clock Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions
SID305!1 ExtClkFreq External clock input frequency 0 - 48 MHz -
SID306!"3T | ExtCIkDuty Duty cycle; measured at Vppo 45 - 55 % -

Table 36. Block Specs
Spec ID Parameter Description Min Typ Max Units Details/Conditions
SID262"T [T kswiten | System clock source switching time 3 - 4 Periods -

Table 37. Smart I/O Pass-through Time (Delay in Bypass Mode)

Spec ID# | Parameter Description Min Typ Max Units Details / Conditions
SID252 PRG_BYPASS |Max delay added by Smart I/O in - - 1.6 ns
bypass mode

Note
13. Guaranteed by characterization.
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Ordering Information

The marketing part numbers for the PSoC 4100S family are listed in the following table.

Features Package
o g
o £
Slolalgl 1818 8|8 [8lelel |E
Category MPN 12|26 a 3 x 2 5 2 1890 5 g | & % %
#ls 2|28 8 |3 & e |z |2ls|8lcs|Q|2|"°|°
2T |58 E 5| 9 S |2 |8]|€& s | 89|23
S 5 S || o s |27 :
g < 2
o
CY8C4124FNI-S403 | 24 | 16 [ 4| 2 | 0 1 0 2 5 [ 2] 8 [31] x
CY8C4124FNI-S413 | 24 | 16 | 4 | 2 | 1 1 0 2 5 [ 2 [16[31] x
CY8C4124LQ1-S412 | 24 | 16 |4 | 2 | 1 1 0 2 5 | 2 [ 16|27 X
CY8C4124LQ1-S413 | 24 | 16 | 4 | 2 | 1 1 0 2 5 | 2 16|34 X
4124 CY8C4124AZI-S413 | 24 | 16 | 4 | 2 | 1 1 0 2 5 | 2 |16 36 X
CY8C4124FNI-S433 | 24 | 16 | 4 | 2 | 1 1 1 |806ksps| 2 5 [ 2 [16[31] x
CY8C4124LQl1-S432 | 24 | 16 |4 | 2 | 1 1 1 |806ksps| 2 5 | 2 [ 16|27 X
CY8C4124LQl1-S433 | 24 | 16 | 4 | 2 | 1 1 1 |806ksps| 2 5 | 2 [ 16|34 X
CY8C4124AZI-S433 | 24 | 16 | 4 | 2 | 1 1 1 |806ksps| 2 5 | 2 [ 16|36 X
CY8C4125FNI-S423 | 24 [ 32 [ 4] 2 | o 1 1 |806ksps| 2 5 [ 2 [16[31] x
CcYsca125LQl-S422 | 24 [ 32 |4 2] o 1 1 |806ksps| 2 5 [ 2 |16 |27 X
CY8C4125LQl1-S423 | 24 [ 32 [ 4| 2| o 1 1 |806ksps| 2 5 [ 2 [ 16|34 X
CY8C4125AZI-S423 | 24 | 32 [ 4| 2 | o 1 1 |806ksps| 2 5 [ 2 |16 36 X
CY8C4125AXI-S423 | 24 [ 32 |4 2 | o 1 1 |806ksps| 2 5 | 2 |16 36 X
CY8C4125FNI-S413 | 24 | 32 |4 | 2 | 1 1 0 2 5 [ 2 [16[31] x
cYsca125LQl-8412 | 24 | 32 [ 4| 2 | 1 1 0 2 5 | 2 |16 |27 X
425 CY8C4125LQ1-S413 | 24 | 32 |4 | 2 | 1 1 0 2 5 | 2 [ 16|34 X
CY8C4125AZI-S413 | 24 | 32 | 4| 2 | 1 1 0 2 5 | 2 [ 1636 X
CY8C4125FNI-S433 | 24 | 32 |4 | 2 | 1 1 1 |806ksps| 2 5 [ 2 [16[31] x
CY8C4125LQ1-8432 | 24 | 32 [ 4| 2 | 1 1 1 |806ksps| 2 5 | 2 [ 16|27 X
CY8C4125LQl1-8433 | 24 | 32 |4 | 2 | 1 1 1 |806ksps| 2 5 | 2 [ 16|34 X
CY8C4125AZI-S433 | 24 | 32 [ 4| 2 | 1 1 1 |806ksps| 2 5 | 2 |16 36 X
CY8C4125AXI-S433 | 24 [ 32 [ 4| 2 | 1 1 1 |806ksps| 2 5 | 2 |16 36 X
CY8C4126AZI-S423 | 24 | 64 [ 8| 2 | o 1 1 |806ksps| 2 5 | 3 [16|36 X
26 CY8C4126AXI-S423 | 24 | 64 |8 | 2 | 0 1 1 |806ksps| 2 5 | 3 [16(36 X
CY8C4126AZI-S433 | 24 | 64 | 8| 2 | 1 1 1 |806ksps| 2 5 | 3|16 |36 X
CY8C4126AXI-S433 | 24 | 64 | 8| 2 | 1 1 1 |806ksps| 2 5 | 3 [ 1636 X
CY8C4145A7I-S423 | 48 | 32 [ 4| 2 | o 1 1 | 1 Msps 2 5 | 2 1636 X
4145 CY8C4145AXI1-8423 | 48 [ 32 [ 4| 2 | o 1 1 | 1 Msps 2 5 | 2 |16 |36 X
CY8C4145AX1-8433 | 48 | 32 |4 | 2 | 1 1 1 | 1 Msps 2 5 | 2 1636 X
CY8C4146FNI-S423 | 48 | 64 [ 8| 2 | 0 1 1 | 1 Msps 2 5 [ 3 [16[31] x
cYsc4146LQl-S422 | 48 | 64 [ 8] 2 | 0 1 1 | 1 Msps 2 5 | 3 [ 16|27 X
CYsc4146LQl-S423 | 48 [ 64 [ 8] 2 | 0 1 1 | 1 Msps 2 5 | 3 [ 16|34 X
CY8C4146AZI-S423 | 48 | 64 |8 | 2 | 0 1 1 | 1 Msps 2 5 | 3 [16(36 X
146 CY8C4146AXI-S423 | 48 [ 64 [ 8 ] 2 | 0 1 1 | 1Msps 2 5 | 3 [16(36 X
CY8C4146FNI-S433 | 48 | 64 | 8 | 2 | 1 1 1 | 1 Msps 2 5 [ 31631 x
CY8C4146LQI1-S432 | 48 | 64 | 8 | 2 | 1 1 1 | 1 Msps 2 5 | 3 [16|27 X
CY8C4146LQI1-S433 | 48 | 64 | 8 | 2 | 1 1 1 | 1Msps 2 5 | 3 [ 1634 X
CY8C4146AZI-S433 | 48 | 64 |8 | 2 | 1 1 1 | 1 Msps 2 5 | 3 [1636 X
CY8C4146AXI-S433 | 48 | 64 | 8 | 2 | 1 1 1 | 1 Msps 2 5 | 3 [ 16|36 X
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The nomenclature used in the preceding table is based on the following part numbering convention:

Field Description Values Meaning
CY8C Cypress Prefix
4 Architecture 4 PSoC 4
A Family 1 4100 Family
B CPU Speed 2 24 MHz
4 48 MHz
C Flash Capacity 4 16 KB
5 32 KB
6 64 KB
7 128 KB
DE Package Code AX TQFP (0.8mm pitch)
AZ TQFP (0.5mm pitch)
LQ QFN
PV SSOP
FN CSP
Temperature Range | Industrial
S Silicon Family S PSoC 4A-S1, PSoC 4A-S2
M PSoC 4A-M
L PSoC 4A-L
BL PSoC 4A-BLE
XYZ Attributes Code 000-999 Code of feature set in the specific family

The following is an example of a part number:

Examp

le

CY8B8C4 A

|©
m
I

4: PSoC 4
1: 4100 Family

4:48 MHz
5: 32 KB
AZ: TQFP
I: Industrial

Cypress Prefix
Architecture

Family within Architecture
CPU Speed

Flash Capacity

Package Code
Temperature Range
Silicon Family

Attributes Code
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Figure 8. 40-pin QFN Package Outline
SIDE VIEW

TOP VIEW
6.00 +0.10
31
1 O\ 30
PIN 1 DOT o
S
F
o
o
S
10 21

NOTES:
1. @ HATCH AREA IS SOLDERABLE EXPOSED PAD
2. REFERENCE JEDEC # MO-248

3. PACKAGE WEIGHT: 68 +2 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS

BOTTOM VIEW

Figure 9. 32-pin QFN Package Outline

5.0+£0.10

DIA 0.20
PIN # CORNER

5.0+£0.10

TOP VIEW

NOTES:

1. @ HATCH AREA IS SOLDERABLE EXPOSED PAD
2. BASED ON REF JEDEC # MO-248

3. PACKAGE WEIGHT: 0.0388g

4. DIMENSIONS ARE IN MILLIMETERS
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Description Title: PSoC® 4: PSoC 4100S Family Datasheet Programmable System-on-Chip (PSoC)
Document Number: 002-00122

Revision ECN 8rr1i§]ﬁg(;):3 Sublrjn;tsesion Description of Change
** 4883809 WKA 08/28/2015 |New datasheet
Updated Pinouts.
Added Vppp = 2.2V at —40 °C under Conditions for specs SID247A, SID90,
*A 4992376 WKA 10/30/2015 |SID92.
Updated Table 15.
Updated Ordering Information.
*B 5037826 SLAN 12/08/2015 |Changed datasheet status to Preliminary
Updated SCBs from 2 to 3.
Updated SRAM size to 8 KB.
*C 5060691 WKA 12/22/2015 |Changed WLCSP package to 35-ball WLCSP.
Updated Pin List and Alternate Pin Functions.
Updated Ordering Information.
Added Errata.
* Added 35 WLCSP package details.
D 5139206 WKA 02/16/2016 Updated theta J and J¢ values for all packages.
Updated copyright information at the end of the document.
*E 5173961 WKA 03/15/2016 |Updated values for SID79, BID194. SID175, and SID176.
Updated CSD and IDAC Specifications.
Updated 10-bit CapSense ADC Specifications.
*F 5330930 WKA 07/27/2016 |Updated CSD and IDAC Specifications.
Updated 10-bit CapSense ADC Specifications.
Removed errata.
*G 5473409 WKA 10/13/2016 |Added 44 TQFP pin and package details.
*H 5561833 WKA 01/09/2017 |{Updated Figure 3.

Changed PRGIO references to Smart I/O.
Updated DC Specifications.

Updated Ordering Information.
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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

ARM® Cortex® Microcontrollers

cypress.com/arm

Automotive cypress.com/automotive
Clocks & Buffers cypress.com/clocks
Interface cypress.com/interface

Internet of Things
Memory

Microcontrollers

PSoC

Power Management ICs

Touch Sensing

USB Controllers

Wireless Connectivity

cypress.com/iot

cypress.com/memory

cypress.com/mcu

cypress.com/psoc

cypress.com/pmic

cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC®Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs | Training
| Components

Technical Support
cypress.com/support
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