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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.
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PSoC Functional Overview

The PSoC family consists of many devices with on-chip
controllers. These devices are designed to replace multiple
traditional  microcontroller  unit (MCU)-based  system
components with one, low-cost single-chip programmable
component. A PSoC device includes configurable blocks of
analog and digital logic, and programmable interconnect. This
architecture makes it possible for you to create customized
peripheral configurations, to match the requirements of each
individual application. Additionally, a fast CPU, flash program
memory, SRAM data memory, and configurable 1/O are included
in a range of convenient pinouts.

The PSoC architecture, as illustrated in the Logic Block Diagram
on page 1, comprises of four main areas: the core, the system
resources, the digital system, and the analog system. Configu-
rable global bus resources allow all the device resources to be
combined into a complete custom system. Each CY8C21x34
PSoC device includes four digital blocks and four analog blocks.
Depending on the PSoC package, up to 24 GPIOs are also
included. The GPIOs provide access to the global digital and
analog interconnects.

The PSoC Core

The PSoC core is a powerful engine that supports a rich
instruction set. It encompasses SRAM for data storage, an
interrupt controller, sleep, and watchdog timers, and an internal
main oscillator (IMO) and internal low-speed oscillator (ILO). The
CPU core, called the M8C, is a powerful processor with speeds
up to 24 MHz. The M8C is a four-million instructions per second
(MIPS) 8-bit Harvard-architecture microprocessor.

System Resources provide addltlonal capability, such as digital
clocks for increased flexibility, 12C functionality for implementing
an 12C master, slave, or multi-master, an internal voltage
reference that provides an absolute value of 1.3 V to a number
of PSoC subsystems, and various system resets supported by
the M8C.

The Digital System is composed of an array of digital PSoC
blocks, which can be configured into any number of digital
peripherals. The digital blocks can be connected to the GPIO
through a series of global buses that can route any signal to any
pin. This frees designs from the constraints of a fixed peripheral
controller.

The Analog System is composed of four analog PSoC blocks,
supporting comparators and analog-to-digital conversion with up
to 10 bits of precision.

The Digital System

The digital system is composed of four digital PSoC blocks. Each
block is an 8-bit resource that can be used alone or combined
with other blocks to form 8-, 16-, 24-, and 32-bit peripherals,
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which are called user modules. Digital peripheral configurations
include those listed.

m PWMs (8- to 32-bit)

m PWMs with dead band (8- to 24-bit)

m Counters (8- to 32-bit)

m Timers (8- to 32-bit)

m Full or half-duplex 8-bit UART with selectable parity
m SPI master and slave

m 1°C master, slave, or multi-master (implemented in a dedicated
12C block)

m Cyclical redundancy checker/generator (16-bit)
m Infrared Data Association (IrDA)

m PRS generators (8- to 32-bit)

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

Figure 1. Digital System Block Diagram
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Digital blocks are provided in rows of four, where the number of
blocks varies by PSoC device family. This allows you the
optimum choice of system resources for your application. Family
resources are shown in Table 1 on page 5.
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Development Tools

PSoC Designer™ is the revolutionary integrated design
environment (IDE) that you can use to customize PSoC to meet
your specific application requirements. PSoC Designer software
accelerates system design and time to market. Develop your
applications using a library of precharacterized analog and digital
peripherals (called user modules) in a drag-and-drop design
environment. Then, customize your design by leveraging the
dynamically generated application programming interface (API)
libraries of code. Finally, debug and test your designs with the
integrated debug environment, including in-circuit emulation and
standard software debug features. PSoC Designer includes:

m Application editor graphical user interface (GUI) for device and
user module configuration and dynamic reconfiguration

m Extensive user module catalog

m Integrated source-code editor (C and assembly)

m Free C compiler with no size restrictions or time limits
m Built-in debugger

m In-circuit emulation

m Built-in support for communication interfaces:
A Hardware and software 1°C slaves and masters
0 Full-speed USB 2.0
oUp to four full-duplex universal asynchronous

receiver/transmitters (UARTSs), SPI master and slave, and
wireless

PSoC Designer supports the entire library of PSoC 1 devices and
runs on Windows XP, Windows Vista, and Windows 7.

PSoC Designer Software Subsystems

Design Entry

In the chip-level view, choose a base device to work with. Then
select different onboard analog and digital components that use
the PSoC blocks, which are called user modules. Examples of
user modules are ADCs, DACs, amplifiers, and filters. Configure
the user modules for your chosen application and connect them
to each other and to the proper pins. Then generate your project.
This prepopulates your project with APIs and libraries that you
can use to program your application.

The tool also supports easy development of multiple
configurations and dynamic reconfiguration. Dynamic
reconfiguration makes it possible to change configurations at run
time. In essence, this allows you to use more than 100 percent
of PSoC's resources for an application.
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Code Generation Tools

The code generation tools work seamlessly within the
PSoC Designer interface and have been tested with a full range
of debugging tools. You can develop your design in C, assembly,
or a combination of the two.

Assemblers. The assemblers allow you to merge assembly
code seamlessly with C code. Link libraries automatically use
absolute addressing or are compiled in relative mode, and are
linked with other software modules to get absolute addressing.

C Language Compilers. C language compilers are available
that support the PSoC family of devices. The products allow you
to create complete C programs for the PSoC family devices. The
optimizing C compilers provide all of the features of C, tailored
to the PSoC architecture. They come complete with embedded
libraries providing port and bus operations, standard keypad and
display support, and extended math functionality.

Debugger

PSoC Designer has a debug environment that provides
hardware in-circuit emulation, allowing you to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow you to read and program and
read and write data memory, and read and write I/O registers.
You can read and write CPU registers, set and clear breakpoints,
and provide program run, halt, and step control. The debugger
also allows you to create a trace buffer of registers and memory
locations of interest.

Online Help System

The online help system displays online, context-sensitive help.
Designed for procedural and quick reference, each functional
subsystem has its own context-sensitive help. This system also
provides tutorials and links to FAQs and an online support Forum
to aid the designer.

In-Circuit Emulator

A low-cost, high-functionality in-circuit emulator (ICE) is
available for development support. This hardware can program
single devices.

The emulator consists of a base unit that connects to the PC
using a USB port. The base unit is universal and operates with
all PSoC devices. Emulation pods for each device family are
available separately. The emulation pod takes the place of the
PSoC device in the target board and performs full-speed

(24 MHz) operation.
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Pinouts

The CY8C21x34 PSoC device is available in a variety of packages which are listed and illustrated in the following tables. Every port
pin (labeled with a “P”) is capable of digital I/O and connection to the common analog bus. However, Vgg, Vpp, and XRES are not
capable of digital I/O.

20-Pin Part Pinout
Table 2. 20-Pin Part Pinout (shrink small-outline package (SSOP))

Pin Type _— Figure 3. CY8C21334 20-Pin PSoC Device
No. Digital | Analog Name Description
D
1 I/0 I,M |PO[7] |Analog column mux input Al, M, PO[7] 1 20 Vpp
2 1’0 I,M |PO[5] |Analog column mux input Al, M, PO[5] = 2 19 PO[E], M, Al
3 I/0 I,M |PO[3] |Analog column mux input, Cyop Capacitor pin Al M, PO3] = 3 18f=PO[4], M, Al
4 110 [,M |PO[1] |Analog column mux input, Cyop Capacitor pin Al M, PO[1] = 4 17=POR2], M, A
Vss® 5 16 PO[0], M, Al
5 Power Vss |Ground connection 2CSCL M PI7]d6 0" 15RXRES
6 | /0 M |P1[7] |IC serial clock (SCL) 12C SDA, M, P1[5] = 7 14 P1[6], M
7| 10O M |P1[5] |[I?C serial data (SDA) M, P1[3]= 8 13m P1[4], M, EXTCLK
8 o) M P1[3] I12C SCL, M, P1[1]« 9 12mP1[2], M
9| 1o M |P1[1] |1’C SCL, ISSP-SCLKM Vss=10 1= P1{0], M, 12C SDA
10 Power Vss Ground connection
1| 1o M |P1[0] [I2C SDA, ISSP-SDATA
12| IO M P1[2]
13 I/0 M P1[4] |Optional external clock input (EXTCLK)
14| /0 M |P1[6]
15 Input XRES |Active high external reset with internal
pull-down
16 I/0 I,M |PO[0] |Analog column mux input
17 I/0 I,M |PO[2] |Analog column mux input
18 I/0 I,M |PO[4] |Analog column mux input
19 I/0 I,M |PO[6] |Analog column mux input
20 Power Vpp Supply voltage

LEGEND A = Analog, | = Input, O = Output, and M = Analog Mux Input.

Note
4. These are the ISSP pins, which are not high Z when coming out of POR. See the PSoC Technical Reference Manual for details.
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28-Pin Part Pinout
Table 3. 28-Pin Part Pinout (SSOP)

12C SCL, M, P1[7]

12C SDA, M, P1[5] =

Eion. o Type Name Description
igital | Analog

1 I{e] I, M PO[7] |Analog column mux input

2 1/0 I, M PO[5] [Analog column mux input

3 110 I, M PO[3] [Analog column mux input, Cyop capacitor pin
4 110 I, M PO[1] |Analog column mux input, Cyop Capacitor pin
5 lfe} M P2[7]

6 110 M P2[5]

7 I{e] M P2[3]

8 lfe} M P2[1]

9 Power Vgg |Ground connection

10 /0 M P1[7] [I°C SCL

11 110 M P1[5] |I°C SDA

12 I{e] M P1[3]

13| 10 M P1[1] [I2C ScCL, ISSP-SCLKP!

14 Power Vgg |Ground connection

15| 1o M P1[0] |I2C SDA, ISSP-SDATAP!

16 110 M P1[2]

17 lfe} M P1[4] |Optional EXTCLK

18 lfe} M P1[6]

19 Input XRES |Active high external reset with internal

pull-down

20 110 M P2[0]

21 lfe} M P2[2]

22 lfe} M P2[4]

23 110 M P2[6]

24 1/0 I, M PO[0] [Analog column mux input
25 1/0 I, M PO[2] [Analog column mux input
26 110 I, M PO[4] [Analog column mux input
27 1/0 I, M PO[6] [Analog column mux input
28 Power Vpp |Supply voltage

LEGEND A = Analog, | = Input, O = Output, and M = Analog Mux Input.

Note

Figure 4. CY8C21534 28-Pin PSoC Device

Al M, PO[7] o 1 28 Vop
Al, M, PO[5] o 2 27[ PO[B], M, Al
Al, M, PO[3] = 3 26f= PO[4], M, Al
Al, M, PO[1] o 4 25[ PO[2], M, Al
M, P2[7]H 5 24 PO[0], M, Al
M, P2[5] o 6 23 P2[6], M
M P2RIE7 o 22mP24LM
M, P2[1] 8 21 P2[2], M
VssH 9 20 P2[0], M
10 19f XRES
11 18R P1[6], M
M, P1[3] =12 17[ P1[4], M, EXTCLK
12C SCL, M, P1[1] {13 16{ P1[2), M
Vss =14 15[ P1[0], M, 12C SDA

5. These are the ISSP pins, which are not high Z when coming out of POR. See the PSoC Technical Reference Manual for details.
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Table 4. Register Map 0 Table: User Space

Addr

Addr

Addr

Addr

Name (O,Hex) Access Name (O,HGX) Access Name (O.Hex) Access Name (O,Hex) Access
PRTODR 00 RW 0 ASEIOCRO 80 RW C0
PRTOIE 01 RW a1 81 C1
PRTOGS 02 RW a2 82 c2
PRTODMZ 03 RW 3 83 C3
PRTIDR 04 RW vy ASEIICRO 84 RW ca
PRTIIE 05 RW 75 85 C5
PRTIGS 06 RW 76 86 C6
PRTIDMZ 07 RW a7 87 c7
PRTZDR 08 RW 78 88 C8
PRT2IE 09 RW 9 89 C9
PRT2GS 0A RW aA 8A CA
PRT2DMZ 0B RW 7B 8B CB
0oC ac 8C cC
) 2D 8D CD
OE 2E 8E CE
OF aF 8F CF
10 50 90 CUR_PP DO RW
T 51 91 STK_PP D1 RW
2 52 92 D2
3 53 93 DX_PP D3 RW
4 54 9z MVR_PP D4 RW
5 55 95 MVW_PP D5 RW
16 56 %6 2C_CFG D6 RW
17 57 97 2C_SCR D7 #
8 58 98 2C_DR D8 RW
19 59 99 2C_MSCR D9 #
A 5A 9A INT_CLRO DA RW
B 58 98 INT_CLR1 DB RW
C 5C 9C bC
D 5D 9D INT_CLR3 DD RW
1E 5E 9E INT_MSK3 DE RW
F 5F 9F DF
DBBOODRO 20 # |AMXON 60 RW AD INT_MSKO E0 RW
DBBOODR1 21 W [AMUX_CFG 61 RW AT INT_MSKT EL RW
DBBOODRZ 22 RW _[PWM_CR 62 RW A2 INT_VC E2 RC
DBBOOCRO 23 # 63 A3 RES_WDT E3 W
DBBO1DRO 22 # |cMP_CRO 64 # AZ E4
DBBO1DR1 25 W 65 A5 E5
DBBO1DR2Z 26 RW [CMP_CR1 66 RW A6 DEC_CRO E6 RW
DBBOICRO 27 # 67 A7 DEC_CR1 E7 RW
DCBO2DRO 28 # |ADCO_CR 68 # A8 E8
DCBOZDR1 29 W |ADCI_CR 69 # A9 E9
DCBO2DR2 2A RW 6A AA EA
DCBO2CRO 2B # 68 AB EB
DCBO03DRO 2C # |TMP_DRO 6C RW AC EC
DCBO3DR1 2D W [TMP_DRI 6D RW AD ED
DCB03DR2 2E RW [TMP_DR2 6E RW AE EE
DCBO3CRO 2F # |TMP_DR3 6F RW AF EF
30 70 RDIORI BO RW FO
31 71 RDIOSYN BI RW F1
32 ACEOOCR1 72 RW _[RDIOIS B2 RW F2
33 ACEOOCR2 73 RW |RDIOLCTO B3 RW F3
34 74 RDIOLTL B4 RW F4
35 75 RDIOROO B5 RW F5
36 ACEOICRIL 76 RW |RDIOROZL B6 RW F6
37 ACEOICR2 77 RW B7 CPU_F F7 RL
38 78 B8 F8
39 79 B9 F9
3A 7A BA FA
3B 7B BB FB
3C 7C BC FC
3D 7D BD DAC_D FD RW
3E 7E BE CPU_SCRI FE #
3F 7F BF CPU_SCRO FF #

Blank fields are Reserved and must not be accessed.
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Table 5. Register Map 1 Table: Configuration Space

Addr Addr Addr Addr

Name (1,Hex) Access Name (1,Hex) Access Name (1,Hex) Access Name (1,Hex) Access
PRTODMO 00 RW 40 ASE10CRO 80 RW Cco
PRTODM1 01 RW 41 81 C1l
PRTOICO 02 RW 42 82 Cc2
PRTOIC1 03 RW 43 83 C3
PRT1DMO 04 RW 44 ASE11CRO 84 RW C4
PRT1DM1 05 RW 45 85 C5
PRT1ICO 06 RW 46 86 C6
PRT1IC1 07 RW 47 87 Cc7
PRT2DMO 08 RW 48 88 Cc8
PRT2DM1 09 RW 49 89 Cc9
PRT2ICO 0A RW 4A 8A CA
PRT2IC1 0B RW 4B 8B CB
0oC 4C 8C CcC
0D 4D 8D CD
OE 4E 8E CE
OF 4F 8F CF
10 50 90 GDI_O_IN DO RW
11 51 91 GDI_E_IN D1 RW
12 52 92 GDI_O_OuU D2 RW
13 53 93 GDI_E_OU D3 RW
14 54 94 D4
15 55 95 D5
16 56 96 D6
17 57 97 D7
18 58 98 MUX_CRO D8 RW
19 59 99 MUX_CR1 D9 RW
1A 5A 9A MUX_CR2 DA RW
1B 5B 9B MUX_CR3 DB RW
1C 5C 9C DC
1D 5D 9D OSC_GO_EN DD RW
1E 5E 9E OSC_CR4 DE RW
1F 5F 9F OSC_CR3 DF RW
DBBOOFN 20 RW JCLK_CRO 60 RW AO OSC_CRO EO RW
DBBOOIN 21 RW JCLK_CR1 61 RW Al OSC_CR1 E1 RW
DBB00OU 22 RW JABF_CRO 62 RW A2 OSC_CR2 E2 RW
23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN 24 RW JCMP_GO_EN 64 RW A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 ADCO_TR E5 RW
DBB010OU 26 RW JAMD_CR1 66 RW A6 ADCI1_TR E6 RW
27 ALT_CRO 67 RW A7 E7
DCBO2FN 28 RW 68 A8 IMO_TR E8 W
DCBO2IN 29 RW 69 A9 ILO_TR E9 W
DCB020U 2A RW 6A AA BDG_TR EA RW
2B CLK_CR3 6B RW AB ECO_TR EB W
DCBO3FN 2C RW |TMP_DRO 6C RW AC EC
DCBO3IN 2D RW |TMP_DR1 6D RW AD ED
DCBO0O30U 2E RW |TMP_DR2 6E RW AE EE
2F TMP_DR3 6F RW AF EF
30 70 RDIORI BO RW FO
31 71 RDIOSYN B1 RW F1
32 ACEOOCR1 2 RW RDIOIS B2 RW F2
33 ACEOOCR2 73 RW RDIOLTO B3 RW F3
34 74 RDIOLT1 B4 RW F4
35 75 RDIOROO B5 RW F5
36 ACEO01ICR1 76 RW RDIORO1 B6 RW F6
37 ACEO01CR2 77 RW B7 CPU_F F7 RL
38 78 B8 F8
39 79 B9 F9
3A A BA FA
3B 7B BB FB
3C 7C BC FC
3D 7D BD DAC_CR FD RW
3E 7E BE CPU_SCR1 FE #
3F TF BF CPU_SCRO FF #
Blank fields are Reserved and must not be accessed. # Access is bit specific.
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Electrical Specifications

This section presents the DC and AC electrical specifications of the CY8C21x34 PSoC device. For the most up-to-date electrical
specifications, visit the Cypress website at http://www.cypress.com.

Specifications are valid for —40 °C < Ty <85 °C and T; < 100 °C as specified, except where noted. Refer to Table 12 on page 18 for
the electrical specifications for the IMO using slow IMO (SLIMO) mode.

Figure 5. Voltage versus CPU Frequency Figure 6. IMO Frequency Trim Options
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DC Electrical Characteristics
DC Chip Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and -40°C<T,<85°Cor3.0Vto3.6Vand-40 °C < Tp <85 °C, respectively. Typical parameters apply to 5V or 3.3V at 25 °C

and are for design guidance only.

Table 6. DC Chip Level Specifications

Symbol Description Min Typ Max | Units Notes
Vpp Supply voltage 3.0 - 5.25 V. |See table titted DC POR and LVD Specifi-
cations on page 16
Ibb Supply current, IMO = 24 MHz - 4 6 mA | Conditions are Vpp =5.25V, CPU =
3 MHz, 48 MHz disabled. VC1 =1.5 MHz,
VC2 = 93.75 kHz, VC3 = 0.366 kHz
Ibp3 Supply current, IMO = 6 MHz using - 2 4 mA | Conditions are Vpp = 3.3V, CPU =
SLIMO mode 3 MHz, 48 MHz disabled. VC1 = 375 kHz,
VC2 = 23.4 kHz, VC3 = 0.091 kHz
lsg1 Sleep (mode) current with POR, LVD, - 2.8 7 pA |Vpp=33V,-40°C<Tp<85°C
sleep timer, WDT, and ILO active
Isg2 Sleep (mode) current with POR, LVD, - 5 15 PA  |Vpp=5.25V,-40°C<Tp<85°C
sleep timer, WDT, and ILO active
VREE Reference voltage (Bandgap) 1.28 1.30 | 1.32 V | Trimmed for appropriate Vpp range

DC GPIO Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and —40°C < T, <85°Cor3.0Vto 3.6 Vand-40°C < Ty <85 °C, respectively. Typical parameters apply to 5V or 3.3 V at 25 °C

and are for design guidance only.

Table 7. DC GPIO Specifications

Symbol Description Min Typ Max | Units Notes

Rpy Pull-up resistor 4 5.6 8 kQ

Rpp Pull-down resistor 4 5.6 8 kQ | Also applies to the internal pull-down
resistor on the XRES pin

VoH High output level Vpp—1.0| - - V' |lon=10mA, Vpp=4.75t05.25 V (8 total
loads, 4 on even port pins (for example,
PO[2], P1[4]), 4 on odd port pins (for
example, PO[3], P1[5]))

VoL Low output level - - 0.75 V  |loL=25mA, Vpp=4.75105.25 V (8 total
loads, 4 on even port pins (for example,
PO[2], P1[4]), 4 on odd port pins (for
example, PO[3], P1[5]))

loH High level source current 10 - - mMA | Vpon 2 Vpp — 1.0V, see the limitations of
the total current in the note for Vg

loL Low level sink current 25 - - mA | Vg <0.75V, see the limitations of the
total current in the note for Vg

Vi Input low level - - 0.8 \

ViH Input high level 21 - \%

Vy Input hysteresis - 60 - mV

I Input leakage (absolute value) - 1 - nA | Gross tested to 1 pA.

Cin Capacitive load on pins as input - 3.5 10 pF | Package and pin dependent
Temp =25 °C

Cout Capacitive load on pins as output - 3.5 10 pF | Package and pin dependent
Temp =25°C
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DC Operational Amplifier Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and -40°C <Tp<85°Cor3.0Vto3.6Vand—-40°C < Ty <85 °C, respectively. Typical parameters apply to 5V or 3.3V at 25 °C
and are for design guidance only.

Table 8. DC Operational Amplifier Specifications

Symbol Description Min Typ Max | Units Notes
Vosoa Input offset voltage (absolute value) - 25 15 mvV
TCVosoa Average input offset voltage drift - 10 - pv/eC
legoal® Input leakage current (Port 0 analog pins) - 200 - pA | Gross tested to 1 pA
Cinoa Input capacitance (Port 0 analog pins) - 4.5 9.5 pF | Package and pin dependent
Temp =25 °C
Vemoa Common mode voltage range 0.0 - Vpp-1 \Y,
GoLoa Open loop gain - 80 - dB
Isoa Supply current
3.0V<Vpp<36V - 30 - pA
475V <Vpp<525V - 35 - pA

DC Analog Mux Bus Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and -40°C<Tp<85°Cor3.0Vto3.6Vand-40°C < Ty <85 °C, respectively. Typical parameters apply to 5V or 3.3V at 25 °C
and are for design guidance only.

Table 9. DC Analog Mux Bus Specifications

Symbol Description Min Typ Max Units Notes
Rsw Switch resistance to common analog bus - - 400 Q
Rvpbp Resistance of initialization switch to Vpp - - 800 Q

DC POR and LVD Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and -40°C <Tp,<85°Cor3.0Vto3.6Vand-—-40°C < Ty <85 °C, respectively. Typical parameters apply to 5V or 3.3V at 25 °C
and are for design guidance only.

Table 10. DC POR and LVD Specifications

Symbol Description Min Typ Max Units Notes
Vpp Vvalue for precision POR (PPOR) trip Vpp must be greater than or
VppoRro PORLEV[1:0] = 00b - 2.36 2.40 \Y equal to 2.5 V during startup,
VppoR1 PORLEV[1:0] = 01b - 2.82 2.95 \ reset from the XRES pin, or reset
VppoRr2 PORLEV[1:0] = 10b - 4.55 4.70 \Y from watchdog.
Vpp Vvalue for LVD trip
Vivp1 VM[2:0] = 001b 285 | 292 | 299 | v
Vivbp2 VMI[2:0] = 010b 2.95 3.02 3.09 \
VivbD3 VM[2:0] = 011b 3.06 3.13 3.20 \
VivDa VMI[2:0] = 100b 4.37 4.48 4.55 \
Vivbs VMI[2:0] = 101b 4.50 4.64 4.75 \
VivDe VMI[2:0] = 110b 4.62 4.73 4.83 \
Vivp7 VM[2:0] = 111b 4.71 4.81 4.95 \
Notes

6. Atypical behavior: Izgoa Of Port 0 Pin 0 is below 1 nA at 25 °C; 50 nA over temperature. Use Port 0 Pins 1-7 for the lowest leakage of 200 pA.
7. Always greater than 50 mV above Vppor; (PORLEV[1:0] = 01b) for falling supply.
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AC GPIO Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 Vto0 5.25 V
and —-40°C <Tp <85°C or3.0 Vto 3.6 Vand —40 °C < T, < 85 °C, respectively. Typical parameters apply to 5V or 3.3 V at 25 °C
and are for design guidance only.

Table 13. AC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Feprio GPIO operating frequency 0 - 12.6 MHz | Normal Strong Mode

TRiseF |Rise time, normal strong mode, Cload = 50 pF 2 6 18 ns |Vpp=4.75t05.25V, 10% to 90%
TFallF Fall time, normal strong mode, Cload = 50 pF 2 6 18 ns Vpp = 4.75t0 5.25 V, 10% to 90%
TRiseS Rise time, slow strong mode, Cload = 50 pF 7 27 - ns Vpp =310 5.25V, 10% to 90%
TFallS Fall time, slow strong mode, Cload = 50 pF 7 22 — ns Vpp =3105.25V, 10% to 90%

Figure 7. GPIO Timing Diagram
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Table 15. AC Digital Block Specifications (continued)
Function Description | Min | Typ | Max [Units Notes

Transmitter | Input clock frequency The baud rate is equal to the input
Vpp > 4.75 V, 2 stop bits 50.4115] | MmHz | clock frequency divided by 8.
Vpp = 4.75 V, 1 stop bit 25.2151 | MHz
Vpp < 4.75V 2521151 | MHz

Receiver Input clock frequency The baud rate is equal to the input
Vpp = 4.75 V, 2 stop bits 50.4/15] | mHz | clock frequency divided by 8.
Vpp > 4.75 V, 1 stop bit 25.255T | MHz
Vpp <4.75V 25.2151 | MHz

AC External Clock Specifications
The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V t0 5.25 V
and —-40°C <Tp <85°Cor3.0 Vto 3.6 Vand —40 °C < T, < 85 °C, respectively. Typical parameters apply to 5V or 3.3 V at 25 °C

and are for design guidance only.

Table 16. 5V AC External Clock Specifications

Symbol Description Min Typ Max Units Notes
Foscext | Frequency 0.093 - 24.6 MHz
- High period 20.6 - 5300 ns
- Low period 20.6 - - ns
- Power-up IMO to switch 150 - - us
Table 17. 3.3V AC External Clock Specifications
Symbol Description Min Typ Max | Units Notes
FoscexT | Frequency with CPU clock divide by 1 0.093 - 12.3 MHz | Maximum CPU frequency is 12 MHz
at 3.3 V. With the CPU clock divider
set to 1, the external clock must
adhere to the maximum frequency
and duty cycle requirements.
FoscexT | Frequency with CPU clock divide by 2 or 0.186 - 24.6 MHz | If the frequency of the external clock
greater is greater than 12 MHz, the CPU clock
divider must be set to 2 or greater. In
this case, the CPU clock divider
ensures that the fifty percent duty
cycle requirement is met.
- High period with CPU clock divide by 1 41.7 - 5300 ns
- Low period with CPU clock divide by 1 41.7 - - ns
- Power-up IMO to switch 150 - - us
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AC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 Vto0 5.25 V
and —-40°C <Tp<85°Cor3.0Vto3.6Vand—-40°C < Ty <85°C, respectively. Typical parameters apply to 5V or 3.3 V at 25 °C

and are for design guidance only.

Table 18. AC Programming Specifications

(terases * twriTE), cold

Symbol Description Min Typ Max | Units Notes
tRscLK Rise time of SCLK 1 - 20 ns
tescLk Fall time of SCLK 1 - 20 ns
tsscLk Data setup time to falling edge of SCLK 40 - - ns
tHscLK Data hold time from falling edge of SCLK 40 - - ns
tscLk Frequency of SCLK 0 - 8 MHz
terases | Flash block erase time - 10 | 401% | ms
twriTe | Flash block write time - 40 | 16011 ms
tbscLk Data out delay from falling edge of SCLK - 38 45 ns |3.6<Vpp
tpscLkz | Data out delay from falling edge of SCLK - 44 50 ns |3.0<Vpp<3.6
teraH Total flash block program time - - |100®1] ms |Ty;20°C
(terases t twriTe), hot
tprac Total flash block program time - - | 20011 ms [T;<0°C

Note

16. For the full temperature range, the user must employ a temperature sensor user module (FlashTemp) or other temperature sensor, and feed the result to the
temperature argument before writing. Refer to the Flash APIs Application Note AN2015 for more information.
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Tape and Reel Information

Figure 11. 20-pin SSOP (209 Mils) Advantek Carrier Tape Drawing, 51-51101
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SECTION A=A fo = 8.20£0.10 I A
Bo = 7.5040.10 | ot
Ko = 2.5040.10
K1 = 2.1040.10

SECTION B-B

NOTES:

1. 10 SPROCKET HOLE PITCH CUMULATIVE TOLERANCE +0.2

2. CAMBER IN COMPLIANCE WITH EIA 481

3. POCKET POSITION RELATIVE TO SPROCKET HOLE MEASURED AS TRUE
POSITION OF POCKET, NOT POCKET HOLE

51-51101 *C
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Figure 12. 28-pin SSOP (209 Mils) C-PAK Carrier Tape Drawing, 51-51100
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(1) Measured from centerline of sprocket hole to centerline of pocket.
(2) Cumulative tolerance of 10 sprocket holes is + 0.10.
(13) Measured from centerline of sprocket hole to centerline of pocket
4 Material: Conductive Polystyrene
5 Camber not to exceed Tmm in 100mm
6 Supplier P/N: SSOP28-3 CL3 22B3 Lxx W16

51-51100 *D
Table 22. Tape and Reel Specifications
. - . Minimum
Cover Tape Hub Size Minimum Leading H Standard Full Reel
Package Width (mm) (inches) Empty Pockets Tralllalggklggpty Quantity
20-Pin SSOP 13.3 4 42 25 2000
28-Pin SSOP 13.3 7 42 25 1000
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Table 25 lists the acronyms that are used in this document.
Table 25. Acronyms Used in this Datasheet
Acronym Description Acronym Description
AC alternating current MIPS million instructions per second
AEC Automotive Electronics Council PCB printed circuit board
ADC analog-to-digital converter PDIP plastic dual in-line package
API application programming interface PLL phase-locked loop
CPU central processing unit POR power-on reset
CRC cyclic redundancy check PPOR precision power-on reset
CSD capsense sigma delta PRS pseudo-random sequence
CT continuous time PSoC® Programmable System-on-Chip
DAC digital-to-analog converter PWM pulse width modulator
DC direct current or duty cycle SC switched capacitor
EEPROM electrically erasable programmable read-only SCL/ SCLK serial clock
memory
EXTCLK external clock SDA serial data
GPIO general-purpose 1/0 SLIMO slow internal main oscillator
e Inter-Integrated Circuit SMP switch mode pump
ICE in-circuit emulator SoIC small-outline integrated circuit
IDE integrated development environment SPI serial peripheral interface
ILO internal low-speed oscillator SRAM static random access memory
IMO internal main oscillator SROM supervisory read-only memory
I/0 input/output SSOP shrink small-outline package
IrDA Infrared Data Association TQFP thin quad flat pack
ISSP in-system serial programming UART universal asynchronous reciever /
transmitter
LCD liquid crystal display UsB universal serial bus
LED light-emitting diode WDT watchdog timer
LVD low voltage detect XRES external reset
MCU microcontroller unit

Reference Documents

CY8CPLC20, CYSCLED16P01, CY8C29x66, CY8C27x43, CY8C24x94, CY8C24x23, CY8C24x23A, CY8C22x13, CY8C21x34,
CYB8C21x23, CY7C64215, CY7C603xx, CYS8CNP1xx, and CYWUSB6953 PSoc® Programmable System-on-Chip Technical

Reference Manual (TRM) (001-14463)

Design Aids — Reading and Writing PSoC® Flash — AN2015 (001-40459)
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Glossary (continued)

bias 1. A systematic deviation of a value from a reference value.
2. The amount by which the average of a set of values departs from a reference value.

3. The electrical, mechanical, magnetic, or other force (field) applied to a device to establish a reference level to
operate the device.

block 1. A functional unit that performs a single function, such as an oscillator.

2. A functional unit that may be configured to perform one of several functions, such as a digital PSoC block or
an analog PSoC block.

buffer 1. A storage area for data that is used to compensate for a speed difference, when transferring data from one
device to another. Usually refers to an area reserved for I/O operations, into which data is read, or from which
data is written.

2. A portion of memory set aside to store data, often before it is sent to an external device or as it is received
from an external device.

3. An amplifier used to lower the output impedance of a system.

bus 1. A named connection of nets. Bundling nets together in a bus makes it easier to route nets with similar routing
patterns.

2. A set of signals performing a common function and carrying similar data. Typically represented using vector
notation; for example, address[7:0].

3. One or more conductors that serve as a common connection for a group of related devices.

clock The device that generates a periodic signal with a fixed frequency and duty cycle. A clock is sometimes used to
synchronize different logic blocks.

comparator An electronic circuit that produces an output voltage or current whenever two input levels simultaneously satisfy
predetermined amplitude requirements.

compiler A program that translates a high level language, such as C, into machine language.
configuration In PSoC devices, the register space accessed when the XIO bit, in the CPU_F register, is set to ‘1".
space

crystal oscillator  An oscillator in which the frequency is controlled by a piezoelectric crystal. Typically a piezoelectric crystal is less
sensitive to ambient temperature than other circuit components.

cyclicredundancy A calculation used to detect errors in data communications, typically performed using a linear feedback shift
check (CRC) register. Similar calculations may be used for a variety of other purposes such as data compression.

data bus A bi-directional set of signals used by a computer to convey information from a memory location to the central
processing unit and vice versa. More generally, a set of signals used to convey data between digital functions.

debugger A hardware and software system that allows you to analyze the operation of the system under development. A
debugger usually allows the developer to step through the firmware one step at a time, set break points, and
analyze memory.

dead band A period of time when neither of two or more signals are in their active state or in transition.

digital blocks The 8-bit logic blocks that can act as a counter, timer, serial receiver, serial transmitter, CRC generator,
pseudo-random number generator, or SPI.

digital-to-analog A device that changes a digital signal to an analog signal of corresponding magnitude. The analog-to-digital
converter (DAC) converter (ADC) performs the reverse operation.
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shift register

slave device

SROM

stop bit

synchronous

tri-state

UART

user modules

user space

Vbb

Vss

watchdog timer

A memory storage device that sequentially shifts a word either left or right to output a stream of serial data.

A device that allows another device to control the timing for data exchanges between two devices. Or when
devices are cascaded in width, the slave device is the one that allows another device to control the timing of data
exchanges between the cascaded devices and an external interface. The controlling device is called the master
device.

An acronym for static random access memory. A memory device where you can store and retrieve data at a high
rate of speed. The term static is used because, after a value is loaded into an SRAM cell, it remains unchanged
until it is explicitly altered or until power is removed from the device.

An acronym for supervisory read only memory. The SROM holds code that is used to boot the device, calibrate
circuitry, and perform flash operations. The functions of the SROM may be accessed in normal user code,
operating from flash.

A signal following a character or block that prepares the receiving device to receive the next character or block.

1. A signal whose data is not acknowledged or acted upon until the next active edge of a clock signal.
2. A system whose operation is synchronized by a clock signal.

A function whose output can adopt three states: 0, 1, and Z (high-impedance). The function does not drive any
value in the Z state and, in many respects, may be considered to be disconnected from the rest of the circuit,
allowing another output to drive the same net.

A UART or universal asynchronous receiver-transmitter translates between parallel bits of data and serial bits.

Pre-built, pre-tested hardware/firmware peripheral functions that take care of managing and configuring the lower
level analog and digital PSoC blocks. User modules also provide high level API (Application Programming
Interface) for the peripheral function.

The bank 0 space of the register map. The registers in this bank are more likely to be modified during normal
program execution and not just during initialization. Registers in bank 1 are most likely to be modified only during
the initialization phase of the program.

A name for a power net meaning “voltage drain.” The most positive power supply signal. Usually 5 V or 3.3 V.
A name for a power net meaning “voltage source.” The most negative power supply signal.

A timer that must be serviced periodically. If it is not serviced, the CPU resets after a specified period of time.
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Document Title: CY8C21334/CY8C21534, Automotive PSoC® Programmable System-on-Chip™
Document Number: 001-12550

Orig. of | Submission

Rev. ECN No. Change Date Description of Change
* 646436 HMT See ECN |New silicon and document (Revision **)
*A 2526170 PYRS 07/03/08 |Converted from Preliminary to Final.
Corrected ordering information.
*B 2618175 OGNE/ 12/09/08 |Added Note in Ordering Information section.
PYRS Changed Title from PSoC® Mixed-Signal Array to PSoC® Programmable
System-on-Chip™
Updated ‘Development Tools’ and ‘Designing with PSoC Designer’ sections on
pages 5 and 6
*C 2714723 BTK/ 06/04/09 |Updated Getting Started section. Replaced Designing with User Modules
AESA section with Designing with PSoC Designer section. Updated Features list and
PSoC Functional Overview section. Updated some AC Specification values to
conform to a £5% accurate IMO (no order of magnitude changes). Added a
note to 12C specifications section to clarify the 12C SysClk dependency. Added
the Development Tool Selection section. Deleted some inapplicable or
redundant information. Changed the title. Updated the PDF Bookmarks. Fixed
Fimos: TrscLk: @and Tesc k specifications to be correct.
*D 2822792 BTK/ 12/07/2009 |Added TPRGH, TPRGC, IOL’ lOHv F32KU1 DC||_0, and TPOWERUP electrical Speci-
AESA fications. Updated the footnotes for Table 11, “DC Programming Specifica-

tions,” on page 17. Added maximum values and updated typical values for
Terases @nd TyriTe €electrical specifications. Replaced Trawp €electrical
specification with SRpowerup €lectrical specification. Added “Sales,
Solutions, and Legal Information” on page 39. This revision fixes CDT 63984.

*E 2888007 NJF 03/30/2010 |Updated Cypress website links.

Updated Designing with PSoC Designer.

Added Tgaketemp @nd TeakeTiME Parameters in Absolute Maximum Ratings.
Removed the following sections:

DC Low Power Comparator Specifications, AC Analog Mux Bus Specifications,
AC Low Power Comparator Specifications, Third Party Tools, and BuildaPSoC
Emulator into your Board.

Updated links in Sales, Solutions, and Legal Information.

*F 3023789 BTK/ 09/06/2010 |Conversion to new datasheet editing system. Merged the 5V and 3.3 V opera-
AESA tional amplifier electrical specifications into the Table 8 (with no changes to
data). Updated datasheet as per Cypress Style guide and new datasheet
template.
*G 3094401 BTK 11/23/2010 |Added tape and reel packaging information. Refer to CDT 88767.
*H 3157921 | BTK/NJF | 01/31/2011 |Updated 1°’c timing diagram to improve clarity (CDT 92817).

Updated wording, formatting, and notes of the AC Digital Block Specifications
table to improve clarify (CDT 92819).

Added Vppp, VppLy: and Vpppy €electrical specifications to give more infor-
mation for programming the device (CDT 92822).

Updated solder reflow temperature specifications to give more clarity (CDT
92828).

Updated the jitter specifications (CDT 92831).

Updated PSoC Device Characteristics table (CDT 92832).

Updated the F3, electrical specification (CDT 92994).

Updated DC POR and LVD Specifications to add specs for all POR levels (CDT
86716).

Updated note for Rpp electrical specification (CDT 90944).

Updated Reference Information Section.

Package diagram spec 51-51100 revised from *A to *B.

*| 3157903 BTK 04/05/2011 |Updated solder reflow specifications (CDT 92828).

Document Number: 001-12550 Rev. *K Page 37 of 39



—
—

—

— -
————

== CYPRESS CY8C21334/CY8C21534

Embedded in Tomorrow”

Document History Page (continued)

Document Title: CY8C21334/CY8C21534, Automotive PSoC® Programmable System-on-Chip™
Document Number: 001-12550

Rev. ECN No. 8rr1i§]ﬁgé Sub[r)n;tsesion Description of Change
*J 4200952 JICG 11/29/2013 |Updated Electrical Specifications:

Updated Figure 5.

Updated Packaging Information:

Updated Packaging Dimensions:

spec 51-85077 — Changed revision from *D to *E.

spec 51-85079 — Changed revision from *D to *E.

Updated Tape and Reel Information:

spec 51-51101 — Changed revision from *A to *C.

spec 51-51100 — Changed revision from *B to *C.

Updated Development Tool Selection:

Updated Device Programmers:

Renamed the heading “CY3210-MiniProgl” as CY3217-MiniProgl and
updated the same section.

Removed the section “CY3207ISSP In-System Serial Programmer (ISSP)".
Updated to new template.

Completing Sunset Review.

*K 5655057 SNPR 03/09/2017 |Updated Packaging Information:

Updated Packaging Dimensions:

spec 51-85077 — Changed revision from *E to *F.

spec 51-85079 — Changed revision from *E to *F.
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Updated Reference Documents:
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Completing Sunset Review.

Document Number: 001-12550 Rev. *K Page 38 of 39




