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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

Obsolete

M8C

8-Bit

24MHz

12C, SPI, UART/USART
POR, PWM, WDT
12

8KB (8K x 8)
FLASH

512 x 8

2.4V ~ 5.25V

A/D 28x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

16-SOIC (0.154", 3.90mm Width)

16-S0IC
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"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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The Analog System

The analog system consists of four configurable blocks that allow
for the creation of complex analog signal flows. Analog
peripherals are very flexible and can be customized to support
specific application requirements. Some of the common PSoC
analog functions for this device (most available as user modules)
are:

m ADCs (single or dual, with 8-bit or 10-bit resolution)
m Pin-to-pin comparator

m Single-ended comparators (up to two) with absolute (1.3 V)
reference or 8-bit DAC reference

m 1.3-V reference (as a system resource)

In most PSoC devices, analog blocks are provided in columns of
three, which includes one continuous time (CT) and two switched
capacitor (SC) blocks. The CY8C21x34B devices provide limited
functionality Type E analog blocks. Each column contains one
CT Type E block and one SC Type E block. Refer to the PSoC
Technical Reference Manual for detailed information on the
CY8C21x34B’s Type E analog blocks.

Figure 3. Analog System Block Diagram

Array [nput
Configufation

-1+ 4+ 4+ —— —]-

|
Q
k=)
=
(=)
d
()
=
=
S

- _ __

All /O |

|

| 7

L _j_Acoumer 1

:] Analog Mux Bus
- 11— — — — 7 bl i |

: Yy Array ¥y |
[ ACEOQO ACEO1 :
I I
l ASE10 ASE11 :
- - |

Document Number: 001-67345 Rev. *G

The Analog Multiplexer System

The analog mux bus can connect to every GPIO pin. Pins may
be connected to the bus individually or in any combination. The
bus also connects to the analog system for analysis with
comparators and analog-to-digital converters. An additional 8:1
analog input multiplexer provides a second path to bring Port 0
pins to the analog array.

Switch-control logic enables selected pins to precharge
continuously under hardware control. This enables capacitive
measurement for applications such as touch sensing. Other
multiplexer applications include:

m Track pad, finger sensing
m Chip-wide mux that allows analog input from any /O pin

m Crosspoint connection between any 1/0O pin combinations

Additional System Resources

System resources, some of which are listed in the previous
sections, provide additional capability useful to complete
systems. Additional resources include a switch-mode pump,
low-voltage detection, and power-on-reset (POR).

m Digital clock dividers provide three customizable clock
frequencies for use in applications. The clocks may be routed
to both the digital and analog systems. Additional clocks can
be generated using digital PSoC blocks as clock dividers.

m The 1°C module provides 100- and 400-kHz communication
over two wires. Slave, master, and multi-master modes are all
supported.

m LVD interrupts can signal the application of falling voltage
levels, while the advanced POR circuit eliminates the need for
a system supervisor.

m An internal 1.3-V reference provides an absolute reference for
the analog system, including ADCs and DACs.

m An integrated switch-mode pump generates normal operating
voltages from a single 1.2-V battery cell, providing a low cost
boost converter.

m Versatile analog multiplexer system.

Page 6 of 52
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PSoC Device Characteristics

Depending on your PSoC device characteristics, the digital and analog systems can have 16, 8, or 4 digital blocks and 12, 6, or 4
analog blocks. Table 1 lists the resources available for specific PSoC device groups. The PSoC device covered by this datasheet is
highlighted in Table 1.

Table 1. PSoC Device Characteristics

PSoC Part Digital Digital Digital Analog | Analog | Analog | Analog SRAM Flash | SmartSense
Number I/0 Rows | Blocks Inputs | Outputs | Columns | Blocks Size Size Enabled
CY8C29x66 | up to 64 4 16 up to 12 4 4 12 2K 32K -
CY8C28xxx uptod44 | upto3 | uptol2 | uptodd | upto4 up to 6 12LJ[J)rt4()[3] 1K 16K -
CY8C27x43 | upto 44 2 8 up to 12 4 4 12 256 16K -
CY8C24x94 | upto56 1 4 up to 48 2 2 6 1K 16K -
CY8C24x23A | upto 24 1 4 up to 12 2 2 6 256 4K -
CY8C23x33 | upto26 1 4 up to 12 2 2 4 256 8K -
CY8C22x45 | upto 38 2 8 up to 38 0 4 63l 1K 16K -
CY8C21x45 | upto 24 1 4 up to 24 0 4 63 512 8K -
CY8C21x34 | upto 28 1 4 up to 28 0 2 413l 512 8K -
CY8C21x34B | upto 28 1 4 up to 28 0 2 413 512 8K Y
CY8C21x23 | upto 16 1 4 upto 8 0 2 483 256 4K -
CY8C20x34 | upto 28 0 0 up to 28 0 0 334 512 8K -
CY8C20xx6A | up to 36 0 0 up to 36 0 0 3B | upto2K | upto Y
32K
Notes

3. Limited analog functionality.
4. Two analog blocks and one CapSense

Document Number: 001-67345 Rev. *G
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Designing with PSoC Designer

The development process for the PSoC device differs from that
of a traditional fixed function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture a
unique flexibility that pays dividends in managing specification
change during development and by lowering inventory costs.
These configurable resources, called PSoC Blocks, have the
ability to implement a wide variety of user-selectable functions.
The PSoC development process is summarized in four steps:

1. Select User Modules.

2. Configure User Modules.

3. Organize and Connect.

4. Generate, Verify, and Debug.

Select User Modules

PSoC Designer provides a library of prebuilt, pretested hardware
peripheral components called “user modules.” User modules
make selecting and implementing peripheral devices, both
analog and digital, simple.

Configure User Modules

Each user module that you select establishes the basic register
settings that implement the selected function. They also provide
parameters and properties that allow you to tailor their precise
configuration to your particular application. For example, a PWM
User Module configures one or more digital PSoC blocks, one
for each 8 bits of resolution. The user module parameters permit
you to establish the pulse width and duty cycle. Configure the
parameters and properties to correspond to your chosen
application. Enter values directly or by selecting values from
drop-down menus. All the user modules are documented in
datasheets that may be viewed directly in PSoC Designer or on
the Cypress website. These user module datasheets explain the
internal operation of the user module and provide performance
specifications. Each datasheet describes the use of each user
module parameter, and other information you may need to
successfully implement your design.

Organize and Connect

You build signal chains at the chip level by interconnecting user
modules to each other and the I/O pins. You perform the
selection, configuration, and routing so that you have complete
control over all on-chip resources.

Document Number: 001-67345 Rev. *G

Generate, Verify, and Debug

When you are ready to test the hardware configuration or move
on to developing code for the project, you perform the “Generate
Configuration Files” step. This causes PSoC Designer to
generate source code that automatically configures the device to
your specification and provides the software for the system. The
generated code provides application programming interfaces
(APIs) with high-level functions to control and respond to
hardware events at run-time and interrupt service routines that
you can adapt as needed.

A complete code development environment allows you to
develop and customize your applications in either C, assembly
language, or both.

The last step in the development process takes place inside
PSoC Designer’s debugger (access by clicking the Connect
icon). PSoC Designer downloads the HEX image to the ICE
where it runs at full speed. PSoC Designer debugging
capabilities rival those of systems costing many times more. In
addition to traditional single-step, run-to-breakpoint, and
watch-variable features, the debug interface provides a large
trace buffer and allows you to define complex breakpoint events.
These include monitoring address and data bus values, memory
locations, and external signals.

SmartSense

A key differentiation between the current offering of CY8C21x34
and CY8C21x34B, is the addition of the SmartSense user
module in the ‘B’ version.

SmartSense is an innovative solution from Cypress that
eliminates the manual tuning process from CapSense
applications. This solution is easy to use and provides robust
noise immunity. It is the only auto-tuning solution that
establishes, monitors and maintains all required tuning
parameters. SmartSense allows engineers to go from
prototyping to mass production without re-tuning for
manufacturing variations in PCB and/or overlay material
properties.

Page 9 of 52
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Pin Information

The CY8C21x34B PSoC device is available in a variety of packages which are listed 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, SMP, and XRES are not capable
of Digital I/O.

16-pin Part Pinout
Figure 4. CY8C21234B 16-pin PSoC Device

[2) N
ALMPO7] o 1 16 @ Voo
ALMPOSEI o 5 15 @ PO[6], A, I, M
A, M P03 o 3 14 @ PO[4], A I, M
ALMPOL o 4 solc 13 /@ P02l A, I, M
SMP o 5 12 [= PO[O], A, I, M
Vss & 6 11 [® P1[4], EXTCLK, M
M, 12CSCL, P1[1l] o 7 10m P12l M
Vs g 9 [m P1[0], 12C SDA, M
Table 2. Pin Definitions — CY8C21234B 16-pin (SOIC)
, Type i
Pin No. = Name Description
Digital Analog
1 110 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, integrating input
4 1/0 I, M PO[1] Analog column mux input, integrating input
5 Power SMP Switch-mode pump (SMP) connection to required external components
6 Power Vss Ground connection
7 110 M P1[1] 12C serial clock (SCL), ISSP-SCLK[!
8 Power Vss Ground connection
9 110 M P1[0] 12C serial data (SDA), ISSP-SDATAD!
10 1/O M P1[2]
11 110 M P1[4] Optional external clock input (EXTCLK)
12 1/0 I, M PO[0] Analog column mux input
13 110 I, M PO[2] Analog column mux input
14 1/O I, M PO[4] Analog column mux input
15 /0 I, M PO[6] Analog column mux input
16 Power Vob Supply voltage

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

Note
5. These are the ISSP pins, which are not High Z at POR. See the PSoC Technical Reference Manual for details.

Document Number: 001-67345 Rev. *G Page 10 of 52


http://www.cypress.com/?rID=34621

—
—
—
—— -
——
—
—
—

o

II\h

YPRESS

Embedded in Tomorrow™

CY8C21x34B

Table 5. Pin Definitions - CY8C21434B/CY8C21634B 32-pin (QFN)!
. Type I
Pin No. — Name Description
Digital Analog
1 1/0 I, M PO[1] Analog column mux input, integrating input
2 1/O M P2[7]
3 110 M P2[5]
4 I/0 M P2[3]
5 I/O M P2[1]
6 110 M P3[3] In CY8C21434B part
6 Power SMP SMP connection to required external components in CY8C21634B part
7 1/O M P3[1] In CY8C21434B part
7 Power Vgg Ground connection in CY8C21634B part
8 110 M P1[7] 1°C SCL
9 110 M P1[5] 1°C SDA
10 110 M P1[3]
11 110 M P1[1] I°C SCL, 1SSP-SCLKP!
12 Power Vssg Ground connection
13 110 M P1[0] 12C SDA, ISSP-SDATA
14 I/0 M P1[2]
15 1/O M P1[4] Optional external clock input (EXTCLK)
16 110 M P1[6]
17 Input XRES Active high external reset with internal pull-down
18 I/O M P3[0]
19 110 M P3[2]
20 I/0 M P2[0]
21 I/0 M P2[2]
22 110 M P2[4]
23 I/0 M P2[6]
24 110 I, M PO[0O] Analog column mux input
25 110 I, M PO[2] Analog column mux input
26 1/0 I, M PO[4] Analog column mux input
27 110 I, M PO[6] Analog column mux input
28 Power Vpp Supply voltage
29 1/0 I, M PO[7] Analog column mux input
30 1/O I, M PO[5] Analog column mux input
31 /0 I, M PO[3] Analog column mux input, integrating input
32 Power Vss Ground connection

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

Notes

8. The center pad on the QFN package must be connected to ground (Vss) for best mechanical, thermal, and electrical performance. If not connected to ground,

it must be electrically floated and not connected to any other signal.
9. These are the ISSP pins, which are not high Z at POR. See the PSoC Technical Reference Manual for details.

Document Number: 001-67345 Rev. *G
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56-pin Part Pinout
The 56-Pin SSOP part is for the CY8C21001 on-chip debug (OCD) PSoC device.
Note This part is only used for in-circuit debugging. It is NOT available for production.

Figure 11. CY8C21001 56-pin PSoC Device

® N—7
Vss = 1 56 m@m Vvdd
AlLPO[7] o 2 55 B PO[6], Al
AlLPO[5] = 3 54 = PO[4], Al
AlLPO[3] o 4 53 m PO[2], Al
ALPO[l] = 5 52 = PO[0], Al
P2[7] o 6 51 [ P2[6]
P2[5] =« 7 50 = P2[4]
P2[3] = 8 49 = P2[2]
P2[1] = 9 48 [ P2[0]
NC = 10 47 B= NC
NC = 11 46 B NC
NC = 12 45 m P3[2]
NC = 13 44 [ P3[0]
OCDE = 14 SSOP 43 @ CCLK
OCDO = 15 42 B HCLK
SMP = 16 41 B XRES
Vss = 17 40 B NC
Vss e 18 39 B NC
P3[3] = 19 38 B NC
P3[1] = 20 37 B NC
NC = 21 36 B NC
NC = 22 35 B NC
12C SCL, P1[7] = 23 34 @ P1[6]
12C SDA, P1[5] = 24 33 [m P1[4], EXTCLK
NC = 25 32 B P1[2]
P1[3] = 26 31 [m P1[0], 12C SDA, SDATA
SCLK, I2C SCL, P1[1] = 27 30 B NC
Vss = 28 29 B NC

Table 6. Pin Definitions — CY8C21001 56-pin (SSOP)
. Type . I
Pin No. — Pin Name Description
Digital Analog
1 Power Vss Ground connection
2 1/0 I PO[7] Analog column mux input
3 110 I PO[5] Analog column mux input and column output
4 /0 I PO[3] Analog column mux input and column output
5 1/0 I PO[1] Analog column mux input
6 /0 P2[7]
7 I/0 P2[5]
8 1/0 I P2[3] Direct switched capacitor block input
9 110 I P2[1] Direct switched capacitor block input
10 NC No connection
11 NC No connection
12 NC No connection
13 NC No connection
14 OoCD OCDE OCD even data I/O
15 OCD OCDO OCD odd data output
16 Power SMP SMP connection to required external components
17 Power Vssg Ground connection
18 Power Vss Ground connection

Document Number: 001-67345 Rev. *G
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Register Reference
This chapter lists the registers of the CY8C21x34B PSoC device. For detailed register information, see the PSoC Technical Reference

Manual.

Register Conventions
The register conventions specific to this section are listed in Table 7.

Table 7. Register Conventions

Convention Description
Read register or bit(s)
Write register or bit(s)
Logical register or bit(s)
Clearable register or bit(s)
Access is bit specific

Register Mapping Tables
The PSoC device has a total register address space of 512 bytes. The register space is referred to as /O space and is divided into
two banks, Bank 0 and Bank 1. The XOI bit in the Flag register (CPU_F) determines which bank the user is currently in. When the

XOlI bit is set to 1, the user is in Bank 1.
Note In the following register mapping tables, blank fields are reserved and must not be accessed.

Document Number: 001-67345 Rev. *G Page 17 of 52
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Table 9. Register Map 1 Table: Configuration Space

Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access
PRTODMO 00 RW 40 ASE10CRO 80 RW C0
PRTODM1 01 RW 41 81 C1
PRTOICO 02 RW 42 82 c2
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
PRTIIC1 07 RW 47 87 c7
PRT2DMO 08 RW 48 88 C8
PRT2DM1 09 RW 49 89 Cc9
PRT2ICO 0A RW 4A 8A CA
PRT2IC1 0B RW 4B 8B CB
PRT3DMO 0C RW 4c 8C cC
PRT3DM1 0D RW 4D 8D CD
PRT3ICO OE RW 4E 8E CE
PRT3IC1 OF RW 4F 8F CF
10 50 90 GDI_O_IN DO RW
11 51 91 GDI_E_IN D1 RW
12 52 92 GDI_O_OU 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 CLK_CRO 60 RW A0 OSC_CRO EO RW
DBBOOIN 21 RW CLK_CR1 61 RW Al OSC_CR1 El RW
DBB00OU 22 RW ABF_CRO 62 RW A2 OSC_CR2 E2 RW
23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBOIFN 24 RW CMP_GO_EN 64 RW A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 ADCO_TR E5 RW
DBB010OU 26 RW AMD_CR1 66 RW A6 ADC1_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
DCB0O30U 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 72 RW RDIOIS B2 RW F2
33 ACEO0CR2 73 RW RDIOLTO B3 RW F3
34 74 RDIOLT1 B4 RW F4
35 75 RDIOROO B5 RW F5
36 ACEO1CR1 76 RW RDIORO1 B6 RW F6
37 ACEO1CR2 7 RW B7 CPU_F F7 RL
38 78 B8 F8
39 79 B9 F9
3A A BA FLS_PR1 FA RW
3B 7B BB FB
3C 7C BC FC
3D 7D BD DAC_CR FD RW
3E 7E BE CPU_SCR1 FE #
3F F BF CPU_SCRO FF #

Blank fields are reserved and must not be accessed.

Document Number: 001-67345 Rev. *G
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DC Operational Amplifier Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to
525V and -40 °C<Tp<85°C,3.0V1to3.6Vand—-40°C<Tp<85°C,or24Vto3.0Vand—-40 °C < Ty <85 °C, respectively.
Typical parameters are measured at 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 15. 5V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) - 25 15 mV
TCVosoa |Average input offset voltage drift - 10 - pv/eC
lEBOA I7n¥)utll)eakage current (Port 0 analog pins - 200 - pA  |Gross tested to 1 pA
-to-
leBoaco  |INput leakage current (Port O, Pin 0 analog pin) - 50 - nA |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—1.0 \%
GoLoa |Open loop gain - 80 - dB
Isoa Amplifier supply current - 10 30 HA

Table 16. 3.3 V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa |Input offset voltage (absolute value) - 25 15 mV
TCVpsoa |Average input offset voltage drift - 10 - pv/eC
lEBOA Input leakage current (Port 0 analog pins) - 200 - pA  |Gross tested to 1 pA
leBoaco  |INput leakage current (Port O, Pin 0 analog pin) - 50 - nA 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 - V%DO_ \Y
GoLoa |Open loop gain - 80 - dB
Isoa Amplifier supply current - 10 30 HA

Table 17. 2.7 V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) - 25 15 mV
TCVosoa |Average input offset voltage drift - 10 - pv/eC
lEBOA Input leakage current (Port 0 analog pins) - 200 - pPA Gross tested to 1 HA
leBoaoo  |Input leakage current (Port O, Pin 0 analog pin) - 50 - nA 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 - V%DO_ \Y
GoLoa |Open loop gain - 80 - dB
Isoa Amplifier supply current - 10 30 HA
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DC Switch Mode Pump Specifications

Table 18 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6Vand—-40°C<Tp<85°C,0r2.4Vto3.0Vand—40°C <Tp <85 °C, respectively. Typical parameters
are measured at 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Figure 14. Basic Switch Mode Pump Circuit
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™~
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o vdd Vouw
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n Vss =
Table 18. DC Switch Mode Pump (SMP) Specifications
Symbol Description Min Typ Max Units Notes
Vpumpsy 5 V output voltage from pump 4.75 5.0 5.25 V |Configured as in Note 11
Average, neglecting ripple
SMP trip voltage is setto 5.0 V
Vpump3v 3.3 V output voltage from pump 3.00 3.25 3.60 V  |Configured as in Note 11
Average, neglecting ripple.
SMP trip voltage is setto 3.25 V
Vpump2v 2.6 V output voltage from pump 2.45 2.55 2.80 V |Configured as in Note 11
Average, neglecting ripple.
SMP trip voltage is set to 2.55 V
lpump Available output current Configured as in Note 11
Vear = 1.8V, Vpyyp=5.0V 5 - - mA |SMP trip voltage is set to 5.0 V
Vear = 1.5V, Vpyyp=3.25V 8 - - mA |SMP trip voltage is set to 3.25 V
Vear = 1.3V, Vpyyp=2.55V 8 - - mA |SMP trip voltage is set to 2.55 V
VBaTsv Input voltage range from battery 1.8 - 5.0 V |Configured as in Note 11
SMP trip voltage is setto 5.0 V
VBaT3v Input voltage range from battery 1.0 - 3.3 V |Configured as in Note 11
SMP trip voltage is setto 3.25 V
Vgarov Input voltage range from battery 1.0 - 2.8 V |Configured as in Note 11
SMP trip voltage is set to 2.55 V
VBATSTART Minimum input voltage from 1.2 - - V  |Configured as in Note 11
battery to start pump 0°C<Tp<100.1.25V atTy=-40"°C
AVpump Line |Line regulation (over Vi range) - 5 - %Vg |Configured as in Note 11
- Vg is the “Vpp Value for PUMP Trip”
specified by the VM[2:0] setting in the DC
POR and LVD Specification, Table 20 on
page 25
AVpymp Load |LOad regulation - 5 - %Vo Configured as in Note 11
- o Is the *Vpp, Value for PUMP Trip”
specmed by tRe VM[2:0] setting in the DC
POR and LVD Specification, Table 20 on
page 25
AVpymp_Ripple |Output voltage ripple (depends - 100 - mVpp [Configured as in Note 11
- on cap/load) Load is 5 mA

Note
11. L, = 2 mH inductor, C; = 10 mF capacitor, D; = Schottky diode. See Figure 14.
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Table 18. DC Switch Mode Pump (SMP) Specifications (continued)
Symbol Description Min Typ Max Units Notes
Ej Efficiency 35 50 - % |Configured as in Note 11
Load is 5 mA. SMP trip voltage is set to
3.25Vv
E, Efficiency 35 80 - % |Forlload=1mA, Vpymp=2.55V,Vgar =1.3V,
10 pH inductor, 1 pF capacitor, and Schottky
diode
Fpump Switching frequency - 13 - MHz
DCpump Switching duty cycle - 50 - %

DC Analog Mux Bus Specifications

Table 19 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,0r2.4Vto3.0Vand—40°C<Tp <85 °C, respectively. Typical parameters

are measured at 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 19. DC Analog Mux Bus Specifications

Symbol Description Min Typ Max | Units Notes
Rsw Switch resistance to common analog bus - - 400 Q |Vpp227V
800 24V <Vpp<2.7V
Rvbp Resistance of initialization switch to Vpp - - 800 Q

DC POR and LVD Specifications

Table 20 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6Vand—-40°C<Tp<85°C,0r2.4Vto3.0Vand—-40°C <Tp <85 °C, respectively. Typical parameters

are measured at 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 20. DC POR and LVD Specifications

Symbol Description Min Typ Max | Units Notes

Vpp Vvalue for PPOR trip Vpp must be greater than or equal
VppoRro PORLEV[1:0] = 00b - 2.36 2.40 V  |to 2.5 V during startup, the reset
VppoR1 PORLEV[1:0] = 01b - 2.82 2.95 V  |from the XRES pin, or reset from
VppoR2 PORLEV[1:0] = 10b - 455 | 4.70 V  |watchdog

Vpp value for LVD trip
Vivbo VM[2:0] = 000b 2.40 | 245 |25112) v
Vivp1 VM[2:0] = 001b 2.85 | 2.92 [2.991%| v
Vivb2 VM[2:0] = 010b 295 | 3.02 | 3.09 \
VivD3 VM[2:0] = 011b 3.06 | 313 | 3.20 \
VivD4a VM[2:0] = 100b 437 | 448 | 455 \
VivDs VM[2:0] = 101b 450 | 464 | 4.75 \
VivDe VMI[2:0] = 110b 462 | 473 | 4.83 \
Vivb7? VM[2:0] = 111b 471 | 481 | 4.9 \

Vpp value for pump trip
VpUMPO VM[2:0] = 000b 2.45 | 255 [2.6214| v
VpumP1 VM[2:0] = 001b 296 | 3.02 | 3.09 \
Vpump2 VM[2:0] = 010b 3.03 | 310 | 3.16 \

. 15]
PUMP3 VM[2:0] = 011b 3.18 | 3.25 |3.32 \

Vpump4 VM[2:0] = 100b 454 | 464 | 4.74 \
VpumpPs VMI[2:0] = 101b 462 | 473 | 4.83 \
Vpumpe VM[2:0] = 110b 471 | 482 | 4.92 \
Vpump7 VM[2:0] = 111b 489 | 5.00 | 512 \
Notes

12. Always greater than 50 mV above Vppor (PORLEV = 00) for falling supply.
13. Always greater than 50 mV above Vppor (PORLEV = 01) for falling supply.

14. Always greater than 50 mV above V| ypg.
15. Always greater than 50 mV above V3.
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AC Digital Block Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to
525V and -40 °C<Tp<85°C,3.0V1to3.6Vand—-40°C<Tp<85°C,or24Vto3.0Vand—-40 °C < Ty <85 °C, respectively.
Typical parameters are measured at 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 28. 5V and 3.3 V AC Digital Block Specifications

Function Description | Min ‘ Typ ‘ Max ‘ Unit Notes
All functions |Block input clock frequency
Vpp = 4.75V - - 49.2 | MHz
Vpp <4.75V - - 246 | MHz
Timer Input clock frequency
No capture, Vpp 24.75 V - - 49.2 | MHz
No capture, Vpp <4.75V - - 246 | MHz
With capture - - 246 | MHz
Capture pulse width 500261 | — - ns
Counter Input clock frequency
No enable input, Vpp 24.75V| - - 49.2 | MHz
No enable input, Vpp <4.75V| — - 246 | MHz
With enable input - - 24.6 | MHz
Enable input pulse width 501261 - - ns
Dead Band |Kill pulse width
Asynchronous restart mode 20 - - ns
Synchronous restart mode 501261 | — - ns
Disable mode 501281 | — - ns
Input clock frequency
Vpp 24.75V - - 49.2 | MHz
Vpp <4.75V - - 246 | MHz
CRCPRS Input clock frequency
(PRS Mode) [, "> 475V - - [ 492 | MHz
Vpp <4.75V - - 246 | MHz
CRCPRS Input clock frequency - - 24.6 | MHz
(CRC Mode)
SPIM Input clock frequency - - 8.2 MHz |The SPI serial clock (SCLK) frequency is equal to
the input clock frequency divided by 2.
SPIS Input clock (SCLK) frequency - - 4.1 MHz |The input clock is the SPI SCLK in SPIS mode.
Width of SS_negated between | 50121 | - - ns
transmissions
Transmitter | Input clock frequency The baud rate is equal to the input clock frequency
Vpp = 4.75 V, 2 stop bits - — | 492 | MmH |divided by 8.
Vpp 2 4.75 V, 1 stop bit - - 246 | MHz
Vpp <4.75V - - 246 | MHz
Receiver Input clock frequency The baud rate is equal to the input clock frequency
divided by 8.
Vpp = 4.75 V, 2 stop bits - - 49.2 | MHz
Vpp = 4.75 V, 1 stop bit - - 246 | MHz
Vpp <4.75V - - 246 | MHz
Note

26.50 ns minimum input pulse width is based on the input synchronizers running at 24 MHz (42 ns nominal period).

Document Number: 001-67345 Rev. *G Page 30 of 52



————
—em—
—
—
—
—— -
——
—
—
—

Il\k

YPRESS

CY8C21x34B

Embedded in Tomorrow”™

Packaging Information

This section shows the packaging specifications for the CY8C21x34B PSoC device with the thermal impedances for each package

Important Note Emulation tools may require a larger area on the target PCB than the chip's footprint. For a detailed description of
the emulation tools' dimensions, refer to the emulator pod drawings at http://www.cypress.com.
Figure 17. 16-pin SOIC (150 Mils) Package Outline, 51-85068
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Figure 18. 20-pin SSOP (210 Mils) Package Outline, 51-85077
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Figure 21. 32-pin QFN (5 x 5 x 0.55 mm) 1.3 x 2.7 E-Pad (Sawn Type) Package Outline, 001-48913
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NOTES:
1. HATCH AREA IS SOLDERABLE EXPOSED PAD

2. BASED ON REF JEDEC # M0-248
3. PACKAGE WEIGHT: 38mg + 4 mg 001-48913 *D
4. ALL DIMENSIONS ARE IN MILLIMETERS

Important Note For information on the preferred dimensions for mounting QFN packages, see the following application note, Design
Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices — AN72845 available at http://www.cypress.com.

Figure 22. 56-pin SSOP (300 Mils) Package Outline, 51-85062
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Thermal Impedances

Table 36. Thermal Impedances per Package

Package Typical 0;, B0 Typical 0;¢
16-pin SOIC 123 °C/W 55 °C/W
20-pin SSOP 117 °C/W 41 °CIW
28-pin SSOP 96 °C/W 39 °C/W
32-pin QFNBI 5 x 5 mm 0.60 Max 27 °C/W 15 °C/W
32-pin QFNBI 5 x 5 mm 0.93 Max 22 °C/W 12 °C/W

48 °CIW 24 °C/W

56-pin SSOP

Solder Reflow Peak Temperature

Table 37 lists the maximum solder reflow peak temperatures to achieve good solderability. Thermal ramp rate during preheat should

be 3 °C/s or lower.

Table 37. Solder Reflow Peak Temperature

Package Maximum Peak Temperature Time at Maximum Temperature
16-pin SOIC 260 °C 30s
20-pin SSOP 260 °C 30s
28-pin SSOP 260 °C 30s
32-pin QFN 260 °C 30s
56-pin SSOP 260 °C 30s

Notes
30.T; =Ty + Power x 034

31. To achieve the thermal impedance specified for the QFN package, refer to Design Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices

— AN72845 available at http://www.cypress.com.
32. Higher temperatures may be required based on the solder melting point. Typical temperatures for solder are 220 + 5 °C with Sn-Pb or 245 + 5 °C with Sn-Ag-Cu

paste. Refer to the solder manufacturer specifications.
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Device Programmers
All device programmers can be purchased from the Cypress Online Store.

CY3216 Modular Programmer m MiniProg programming unit

The CY3216 Modular Programmer kit features a modular m PSoC Designer software CD
programmer and the MiniProgl programming unit. The modular
programmer includes three programming module cards and
supports multiple Cypress products. The kit includes: = USB 2.0 cable

m Getting Started guide

m Modular programmer base

m Three programming module cards

Accessories (Emulation and Programming)
Table 38. Emulation and Programming Accessories

Part Number Pin Package Flex-Pod Kit!3?! Foot Kit[34 Adapter
CY8C21234B-24SX| | 16-Pin SOIC CY3250-21X34 CY3250-16SOIC-FK | Adapters can be found at
CY8C21334B-24PVXI | 20-Pin SSOP CY3250-21X34 CY3250-20SSOP-FK | "tP-//www.emulation.com.
CY8C21534B-24PVXI | 28-Pin SSOP CY3250-21X34 CY3250-28SSOP-FK

Notes

33. Flex-Pod kit includes a practice flex-pod and a practice PCB, in addition to two flex-pods.
34. Foot kit includes surface mount feet that can be soldered to the target PCB.
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Acronyms
Table 39 lists the acronyms that are used in this document.
Table 39. Acronyms Used in this Datasheet
Acronym Description Acronym Description
AC alternating current MIPS million instructions per second
ADC analog-to-digital converter OCD on-chip debug
API application programming interface PCB printed circuit board
CMOS |complementary metal oxide semiconductor PDIP plastic dual-in-line package
CPU central processing unit PGA programmable gain amplifier
CRC cyclic redundancy check PLL phase-locked loop
CT continuous time POR power on reset
DAC digital-to-analog converter PPOR |precision power on reset
DC direct current PRS pseudo-random sequence
DTMF |dual-tone multi-frequency PSoC® Programmable System-on-Chip
ECO external crystal oscillator PWM pulse width modulator
EEPROM |electrically erasable programmable read-only QFN quad flat no leads
memory
GPIO |general purpose I/O RTC real time clock
ICE in-circuit emulator SAR successive approximation
IDE integrated development environment SC switched capacitor
ILO internal low speed oscillator SLIMO |slow IMO
IMO internal main oscillator SMP switch-mode pump
I/O input/output SOIC |small-outline integrated circuit
IrDA infrared data association SPI™  Iserial peripheral interface
ISSP in-system serial programming SRAM |static random access memory
LCD liquid crystal display SROM |supervisory read only memory
LED light-emitting diode SSOP  [shrink small-outline package
LPC low power comparator UART |universal asynchronous receiver / transmitter
LvD low voltage detect USB universal serial bus
MAC multiply-accumulate WDT  |watchdog timer
MCU microcontroller unit XRES |external reset

Reference Documents

CY8CPLC20, CYS8CLED16P01, CY8C29x66, CY8C27x43, CY8C24x94, CY8C24x23, CY8C24x23A, CYB8C22x13, CY8C21x34B,
CY8C21x23, CY7C64215, CY7C603xx, CYSBCNP1xx, and CYWUSB6953 PSoC® Programmable System-on-Chip Technical

Reference Manual (TRM) (001-14463)

Design Aids — Reading and Writing PSoC® Flash - AN2015 (001-40459)
Design Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices — AN72845 (001-72845) available at

http://www.cypress.com.

Document Number: 001-67345 Rev. *G

Page 42 of 52



http://www.cypress.com/?rID=57189
http://www.cypress.com/?rID=57189

Embedded in Tomorrow™

CYPRESS

Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office

closest to you, visit us at Cypress Locations.

Products

ARM® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch

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

CY8C21x34B

USB Controllers
Wireless Connectivity

cypress.com/usb
cypress.com/wireless

© Cypress Semiconductor Corporation, 2011-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC ("Cypress"). This document,
including any software or firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress
hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to
modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users
(either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation
of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. lItis
the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress products
are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the failure of the
device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any component of a device or system whose failure to perform can be reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, and other
liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.

Document Number: 001-67345 Rev. *G Revised February 3, 2017 Page 52 of 52

PSoC Designer™ and Programmable System-on-Chip™ are trademarks and PSoC® and CapSense® are registered trademarks of Cypress Semiconductor Corporation.

Purchase of I2C components from Cypress or one of its sublicensed Associated Companies conveys a license under the Philips 12C Patent Rights to use these components in an 12C system, provided
that the system conforms to the 1°C Standard Specification as defined by Philips. As from October 1st, 2006 Philips Semiconductors has a new trade name - NXP Semiconductors.


http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/go/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wireless-connectivity
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/32-bit-arm-cortex-m3-psoc-5lp
http://www.cypress.com/cdc
http://www.cypress.com/forum
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

