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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.

Applications of "Embedded -
Microcontrollers"

Obsolete

M8C

8-Bit

24MHz

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

49

16KB (16K x 8)

FLASH

1IKx 8

3V ~ 5.25V

A/D 47x14b; D/A 2x9b
Internal

-40°C ~ 85°C (TA)
Surface Mount
56-VFQFN Exposed Pad
56-QFN (8x8)
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Additional System Resources

System resources provide additional capability useful for
complete systems. Additional resources include a multiplier,
decimator, LVD, and power-on reset (POR). Brief statements
describing the merits of each resource follow.

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

m Two multiply accumulates (MACs) provide fast 8-bit multipliers
with 32-bit accumulate, to assist in both general math and
digital filters.

PSoC Device Characteristics

m The decimator provides a custom hardware filter for digital
signal processing applications including creation of Delta-
Sigma ADCs.

m The I°C module provides 0 to 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 voltage reference provides an absolute
reference for the analog system, including ADCs and DACs.

m Versatile analog multiplexer system.

Depending on your PSoC device characteristics, the digital and analog systems can have varying numbers of digital and analog
blocks. The following table lists the resources available for specific PSoC device groups. The device covered by this datasheet is

shown in the highlighted row of the table.

Table 1. PSoC Device Characteristics

PSoC Part Digital Digital Digital Analog Analog Analog Analog SRAM Flash
Number 110 Rows Blocks Inputs Outputs | Columns | Blocks Size Size
cysc29xe6!] up to 64 4 16 up to 12 4 4 12 2K 32K
CY8C28xxx up to 44 upto3 | upto12 | upto44 up to 4 up to 6 15&%2] 1K 16 K
CY8C27x43 up to 44 2 8 up to 12 4 4 12 256 16 K
CY8C24x94l] up to 56 1 4 up to 48 2 2 6 1K 16 K
CY8C24x23Al1 up to 24 1 4 up to 12 2 2 6 256 4K
CY8C23x33 up to 26 1 4 up to 12 2 2 4 256 8K
cys8c22x45!] up to 38 2 8 up to 38 0 4 6l 1K 16 K
CcY8Cc21x45!] up to 24 1 4 up to 24 0 4 6l 512 8K
cysc21x34l'] up to 28 1 4 up to 28 0 2 412 512 8K
CY8C21x23 up to 16 1 4 upto 8 0 2 412 256 4K
Ccysc20x34l] up to 28 0 0 up to 28 0 0 3[2.3] 512 8K
CY8C20xx6 up to 36 0 0 up to 36 0 0 3[2:3] up to 2 K up to 32 K
Notes

1. Automotive qualified devices available in this group.
2. Limited analog functionality.
3. Two analog blocks and one CapSense® block.
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Getting Started

For in depth information, along with detailed programming
details, see the PSoC® Technical Reference Manual.

For up-to-date ordering, packaging, and electrical specification
information, see the latest PSoC device datasheets on the web.

Application Notes

Cypress application notes are an excellent introduction to the
wide variety of possible PSoC designs.

Development Kits

PSoC Development Kits are available online from and through a
growing number of regional and global distributors, which
include Arrow, Avnet, Digi-Key, Farnell, Future Electronics, and
Newark.

Training

Free PSoC technical training (on demand, webinars, and
workshops), which is available online via www.cypress.com,
covers a wide variety of topics and skill levels to assist you in
your designs.

CYPros Consultants

Certified PSoC consultants offer everything from technical assis-
tance to completed PSoC designs. To contact or become a PSoC
consultant go to the CYPros Consultants web site.

Solutions Library

Visit our growing library of solution focused designs. Here you
can find various application designs that include firmware and
hardware design files that enable you to complete your designs
quickly.

Technical Support

Technical support — including a searchable Knowledge Base
articles and technical forums — is also available online. If you
cannot find an answer to your question, call our Technical
Support hotline at 1-800-541-4736.

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)

Document Number: 001-53754 Rev. *H

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 12C slaves and masters
a Full-speed USB 2.0
a Up to four full-duplex universal asynchronous receiver/trans-
mitters (UARTs), 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 analog-to-digital converters (ADCs),
digital-to-analog converters (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 configura-
tions 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 a given application.

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 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.
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Register Map Bank 0 Table: User Space

Name Addr (0,Hex)| Access Name Addr (0,Hex) | Access Name Addr (0,Hex)| Access Name Addr (0,Hex)| Access
PRTODR 00 RW 40 ASC10CRO 80 RW Cco
PRTOIE 01 RW 41 ASC10CR1 81 RW C1
PRTOGS 02 RW 42 ASC10CR2 82 RW C2
PRTODM2 03 RW 43 ASC10CR3 83 RW C3
PRT1DR 04 RW 44 ASD11CRO 84 RW C4
PRT1IE 05 RW 45 ASD11CR1 85 RW C5
PRT1GS 06 RW 46 ASD11CR2 86 RW C6
PRT1DM2 07 RW 47 ASD11CR3 87 RW Cc7
PRT2DR 08 RW 48 88 C8
PRT2IE 09 RW 49 89 C9
PRT2GS 0A RW 4A 8A CA
PRT2DM2 0B RW 4B 8B CB
PRT3DR oc RW 4C 8C CcC
PRT3IE oD RW 4D 8D CD
PRT3GS OE RW 4E 8E CE
PRT3DM2 OF RW 4F 8F CF
PRT4DR 10 RW 50 ASD20CRO 90 RW CUR_PP DO RW
PRT4IE " RW 51 ASD20CR1 91 RW STK_PP D1 RW
PRT4GS 12 RW 52 ASD20CR2 92 RW D2
PRT4DM2 13 RW 53 ASD20CR3 93 RW IDX_PP D3 RW
PRT5DR 14 RW 54 ASC21CRO 94 RW MVR_PP D4 RW
PRTSIE 15 RW 55 ASC21CR1 95 RW MVW_PP D5 RW
PRT5GS 16 RW 56 ASC21CR2 96 RW 12C_CFG D6 RW
PRT5DM2 17 RW 57 ASC21CR3 97 RW 12C_SCR D7 #
18 58 98 12C_DR D8 RW
19 59 99 12C_MSCR D9 #
1A 5A 9A INT_CLRO DA RW
1B 5B 9B INT_CLR1 DB RW
PRT7DR 1C RW 5C 9C INT_CLR2 DC RW
PRT7IE 1D RW 5D 9D INT_CLR3 DD RW
PRT7GS 1E RW 5E 9E INT_MSK3 DE RW
PRT7DM2 1F RW 5F 9F INT_MSK2 DF RW
DBBOODRO 20 # AMX_IN 60 RwW A0 INT_MSKO EO RW
DBBOODR1 21 w AMUXCFG 61 RwW A1 INT_MSK1 E1 RW
DBBOODR2 22 RW 62 A2 INT_VC E2 RC
DBBO0OCRO 23 # ARF_CR 63 RwW A3 RES_WDT E3 w
DBB01DRO 24 # CMP_CRO 64 # A4 DEC_DH E4 RC
DBB01DR1 25 w ASY_CR 65 # A5 DEC_DL E5 RC
DBB01DR2 26 RW CMP_CR1 66 RwW A6 DEC_CRO E6 RW
DBB01CRO 27 # 67 A7 DEC_CR1 E7 RW
DCB02DRO 28 # 68 MUL1_X A8 w MULO_X E8 w
DCB02DR1 29 w 69 MUL1_Y A9 w MULO_Y E9 w
DCB02DR2 2A RW 6A MUL1_DH AA R MULO_DH EA R
DCB02CRO 2B # 6B MUL1_DL AB R MULO_DL EB R
DCB03DRO 2C # TMP_DRO 6C RwW ACC1_DR1 AC RW ACCO_DR1 EC RW
DCBO03DR1 2D w TMP_DR1 6D RwW ACC1_DRO AD RW ACCO_DRO ED RW
DCB03DR2 2E RW TMP_DR2 6E RwW ACC1_DR3 AE RW ACCO_DR3 EE RW
DCBO03CRO 2F # TMP_DR3 6F RwW ACC1_DR2 AF RW ACCO_DR2 EF RW
30 ACBO0OCR3 70 RwW RDIORI BO RW FO
31 ACBO0OCRO 71 RwW RDIOSYN B1 RW F1
32 ACBOOCR1 72 RwW RDIOIS B2 RW F2
33 ACB00OCR2 73 RwW RDIOLTO B3 RW F3
34 ACB01CR3 74 RwW RDIOLT1 B4 RW F4
35 ACB01CRO 75 RwW RDIOROO B5 RW F5
36 ACBO01CR1 76 RwW RDIORO1 B6 RW F6
37 ACB01CR2 77 RwW 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_SCR1 FE #
3F 7F BF CPU_SCRO FF #
Blank fields are Reserved and should not be accessed. # Access is bit specific.
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Electrical Specifications

This section presents the DC and AC electrical specifications of the automotive CY8C24x94 PSoC device family. For the most up to
date electrical specifications, confirm that you have the most recent datasheet by visiting http://www.cypress.com.

Specifications are valid for —40 °C < T <85 °C and T; < 100 °C, except where noted.

Figure 4. Voltage versus CPU Frequency
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DC Electrical Characteristics

DC Chip Level Specifications

Table 5 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and —40 °C
<Tp<85°C,0r3.0V1to3.6Vand-40°C <Ty<85°C, respectively. Typical parameters apply to 5 V and 3.3 V at 25 °C and are for
design guidance only.

Table 5. DC Chip-Level Specifications

Symbol Description Min Typ Max | Units Notes

Vpp Supply voltage 3.0 - 5.25 \% See DC POR and LVD specifications,
Table 15 on page 25.

Ipps Supply current, IMO =24 MHz, Vpp =5V - 14 27 mA | Conditions are Vpp = 5.0V, Ty = 25 °C,

CPU = 3 MHz, 48 MHz disabled, VC1 =
1.5MHz,VC2=93.75kHz, VC3=93.75
kHz, Analog power = off.

Supply current, IMO =24 MHz, Vpp =3.3V - 8 14 mA | Conditions are Vpp = 3.3V, Ty = 25 °C,

Ipp3

CPU = 3 MHz, 48 MHz disabled, VC1 =
1.5 MHz, VC2=93.75kHz, VC3 = 0.367
kHz, Analog power = off.
Isg Sleep P! (mode) curre Hwith POR, LVD, - 3 6.5 uA  [Conditions are with ILO active, Vpp =
sleep timer, and WDT. 3.3V, 40 °C <Tp <55 °C, Analog
power = off.
IsgH Sleep (mode) current with POR, LVD, sleep - 4 25 pA  |Conditions are with ILO active, Vpp =
timer, and WDT at high temperature.[®! 3.3V, 55 °C < T, < 85 °C, Analog power
= off.
Notes

5. Errata: When the device is operating at 4.75 V to 5.25 V and the 3.3 V regulator is enabled, a short low pulse may be created on the DP signal line during device
wake-up. The 15-20 ps low pulse of the DP line may be interpreted by the host computer as a deattach or the beginning of a wake-up. More details in “Errata” on page 46.

6. Standby current includes all functions (POR, LVD, WDT, sleep timer) needed for reliable system operation. This should be compared with devices that have similar
functions enabled.

Document Number: 001-53754 Rev. *H Page 14 of 52
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Table 11. 3.3-V DC Analog Output Buffer Specifications
Symbol Description Min Typ Max Units Notes

Vosos Input offset voltage (absolute value) - 3 12 mV

TCVosog |Average input offset voltage drift - +6 - pv/°eCc

Vemos Common mode input voltage range 0.5 - Vpp—1.0 \Y

Routos Output resistance

Power = low - 1 - Q

Power = high - 1 - Q
VonicHos |High output voltage swing

(load = 1 KQ to Vpp/2)

Power = low 0.5xVpp+1.0 - - \Y

Power = high 0.5xVpp+1.0 - - \
VoLowos |Low output voltage swing

(load =1 KQ to VDD/2)

Power = low - - 0.5 xVpp—1.0 \Y,

Power = high - - 0.5xVpp—-1.0 \Y,
Isos Supply current including opamp

bias cell (no load)

Power = low - 0.8 2.0 mA

Power = high - 2.0 4.3 mA

PSRRpg | Supply voltage rejection ratio 34 64 - dB |(0.5xVpp—1.0)<Vpoyut<(0.5
X VDD + 09)

C_ Load capacitance - - 200 pF | This specification applies to the
external circuit that is being
driven by the analog output
buffer.

Document Number: 001-53754 Rev. *H
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Table 12. 5-V DC Analog Reference Specifications (continued)

LI ) Reference Power
ARF_CR Setti Symbol | Reference Description Min Typ Max Units
[5:3] ettings
0b010 RefPower = hlgh VREFHl Ref ngh VDD VDD -0.037 VDD - 0.007 VDD \Y,
Opamp bias = high [y, .\ " [AGND Vpp/2 Vpp/2 — 0.036 | Vpp/2 — 0.001 | Vpp/2 +0.036 | V
VREFLO Ref Low VSS VSS VSS + 0.005 VSS +0.029 \
RefPower = hlgh VREFHl Ref ngh VDD VDD -0.034 VDD —0.006 VDD \%
Opamp bias =low [y, .\ - [AGND Vpp/2 Vpp/2 — 0.036 | Vpp/2 — 0.001 | Vpp/2 + 0.035 | V
VREFLO Ref Low VSS VSS VSS + 0.004 VSS +0.024 \%
RefPower = medium | VRgpy, Ref High Vpp Vpp—0.032 | Vpp—-0.005 Vbbp \
Opamp bias = high [y, -~ AGND Vpp/2 Vpp/2 —0.036 | Vpp/2 —0.001 | Vpp/2 +0.035 |V
VREFLO Ref Low VSS Vss VSS +0.003 VSS +0.022 \%
RefPower = medium VREFHl Ref High VDD VDD —0.031 VDD —0.005 VDD \
Opamp bias =low [y, -\ " |AGND Vpp/2 Vpp/2 - 0.037 | Vpp/2 —0.001 | Vpp/2 +0.035 | V
VREFLO Ref Low VSS VSS VSS +0.003 VSS +0.020 \
0b011 RefPower = high VREFHI Ref High 3 x Bandgap 3.760 3.884 4.006 \
Opamp bias = high [y, .\ " [AGND 2 x Bandgap 2.522 2.593 2.669 Vv
VrerLo | RefLow Bandgap 1.252 1.299 1.342 \
RefPower = high VREFHI Ref High 3 x Bandgap 3.766 3.887 4.010 \%
Opamp bias =low [y, .\~ [AGND 2 x Bandgap 2.523 2.594 2.670 Vv
VRerlo | ReflLow | Bandgap 1.252 1.297 1.342 Vv
RefPower = medium | VRgpy, Ref High 3 x Bandgap 3.769 3.888 4.013 \
Opamp bias = high [y, -\ " AGND 2 x Bandgap 2.523 2.594 2.671 Vv
VrerLo | Ref Low Bandgap 1.251 1.296 1.343 \
RefPower = medium | VRggn) Ref High 3 x Bandgap 3.769 3.889 4.015 \Y
Opamp bias =low [y, - " |AGND 2 x Bandgap 2.523 2.595 2.671 v
VrerLo | RefLow Bandgap 1.251 1.296 1.344 \Y,
0b100 RefPower = high | Vggry | RefHigh |2 x Bandgap + P2[6] | 2.483 — P2[6] | 2.582 — P2[6] | 2.674 — P2[6] | V
Opamp bias = high (P2[6]1=1.3V)
Vacno | AGND 2 x Bandgap 2.522 2.593 2.669 Vv
VRerlo | Reflow |2 x Bandgap — P2[6] | 2.524 — P2[6] | 2.600 — P2[6] | 2.676 — P2[6] | V
(P2[6] = 1.3 V)
RefPower = high | Vgeryy | RefHigh |2 x Bandgap + P2[6] | 2.490 — P2[6] | 2.586 — P2[6] | 2.679 — P2[6] | V
Opamp bias = low (P2[6]1=1.3V)
Vacnp | AGND 2 x Bandgap 2523 2.594 2.669 Vv
VrRerLo | Reflow |2 x Bandgap — P2[6] | 2.523 — P2[6] | 2.598 — P2[6] | 2.675 - P2[6] | V
(P2[6] = 1.3 V)
RefPower =medium | Vreryy | RefHigh |2 x Bandgap + P2[6] | 2.493 — P2[6] | 2.588 — P2[6] | 2.682 — P2[6] | V
Opamp bias = high (P2[6]1=1.3V)
Vagnp | AGND 2 x Bandgap 2523 2.594 2.670 v
Vrerlo |Reflow |2 x Bandgap — P2[6] | 2.523 — P2[6] | 2.597 — P2[6] | 2.675— P2[6] | V
(P2[6] = 1.3 V)
RefPower=medium | Vg | RefHigh |2 x Bandgap + P2[6] | 2.494 — P2[6] | 2.589 — P2[6] | 2.685—P2[6] | V
Opamp bias = low (P2[6]1=1.3V)
Vacno | AGND 2 x Bandgap 2.523 2.595 2.671 Vv
Vrerlo |Reflow |2 x Bandgap — P2[6] | 2.522 — P2[6] | 2.596 — P2[6] | 2.676 — P2[6] | V
(P2[6] = 1.3 V)

Document Number: 001-53754 Rev. *H
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ROEIENES Reference Power i . .
ATSF%]CR Settings Symbol | Reference Description Min Typ Max Units
0b000 RefPower = high  |Vrern | RefHigh | Vpp/2 + Bandgap Vpp/2 +1.200 | Vpp/2 +1.290 | Vpp/2 +1.365 | V
Opamp bias = high [y, .\~ |AGND Vpp/2 Vpp/2 — 0.030 Vpp/2 Vpp/2 +0.034 | V
Vrerlo | Reflow | Vpp/2 — Bandgap Vpp/2 —1.346 | Vpp/2 —1.292 [ Vpp/2 - 1.208 | V
RefPower = high  |Vgern | RefHigh | Vpp/2 + Bandgap Vpp/2 + 1.196 | Vpp/2 +1.292 [ Vpp/2 + 1.374 | V
Opamp bias =low [y, - =~ AGND Vpp/2 Vpp/2 — 0.029 Vpp/2 Vpp/2 +0.031| V
Vrerlo | Reflow | Vpp/2 — Bandgap Vpp/2 — 1.349 | Vpp/2 — 1.295 | Vpp/2 = 1.227 | V
RefPower = medium | Vgrgpn) Ref High Vpp/2 + Bandgap Vpp/2 +1.204 | Vpp/2 +1.293 | Vpp/2 +1.369 | V
Opamp bias = high [y, - -~ TAGND Vpp/2 Vpp/2 — 0.030 Vpp/2 Vpp/2 +0.030 | V
Vrerlo | Reflow | Vpp/2 — Bandgap Vpp/2 —1.351 | Vpp/2 = 1.297 | Vpp/2—1.229 | V
RefPower = medium | VRepy) Ref High Vpp/2 + Bandgap Vpp/2 +1.189 | Vpp/2 +1.294 | Vpp/2 +1.384 | V
Opamp bias =low [y, .~ [AGND Vpp/2 Vpp/2 — 0.032 Vpp/2 Vpp/2 +0.029 | V
Vrerlo | Reflow | Vpp/2 — Bandgap Vpp/2 —1.353 | Vpp/2 = 1.297 | Vpp/2-1.230 | V
0b001 RefPower = high  |Vgern | RefHigh | P2[4]+P2[6] (P2[4] = | P2[4]+ P2[6]— | P2[4]+P2[6]— | P2[4]+P2[6]+ |V
Opamp bias = high Vpp/2, P2[6] = 0.5 V) 0.105 0.008 0.095
Vagnp | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Reflow | P2[41-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4]-P2[6]+ | P2[4]-P2[6]+ | V
Vpp/2, P2[6] = 0.5 V) 0.035 0.006 0.053
RefPower = high  |Vrgrn | RefHigh | P2[4]+P2[6] (P2[4] = | P2[4]+ P2[6]— | P2[4]+P2[6]— | P2[4]+P2[6]+  V
Opamp bias = low Vpp/2, P2[6] = 0.5 V) 0.094 0.005 0.073
Vacnp | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Reflow | P2[41-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4]—P2[6]+ | P2[4]-P2[6]+ | V
Vpp/2, P2[6] = 0.5 V) 0.033 0.002 0.042
RefPower = medium | Vgery | RefHigh | P2[4]+P2[6] (P2[4] = | P2[4] + P2[6] — | P2[4]+P2[6]— | P2[4]+P2[6]+ | V
Opamp bias = high Vpp/2, P2[6] = 0.5 V) 0.094 0.003 0.075
Vagnp | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Reflow | P2[41-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4] - P2[6] | P2[4]-P2[6]+ | V
Vpp/2, P2[6] = 0.5 V) 0.035 0.038
RefPower = medium | Vgery | RefHigh | P2[4]+P2[6] (P2[4] = | P2[4] + P2[6] — | P2[4]+P2[6]— | P2[4]+P2[6]+ | V
Opamp bias = low Vpp/2, P2[6] = 0.5 V) 0.095 0.003 0.080
Vagnp | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo |Reflow | P2[41-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4] - P2[6] | P2[4]-P2[6]+ | V
Vpp/2, P2[6] = 0.5 V) 0.038 0.038
0b010 RefPower = high  |Vgery | RefHigh | Vpp Vpp - 0.119 | Vpp - 0.005 Vop Vv
Opamp bias = high [y, .~ |AGND Vpp/2 Vpp/2 — 0.028 Vpp/2 Vpp/2 +0.029| V
Vrerlo | Reflow | Vgg Vss Vgs +0.004 | Vgg+0.022 | V
RefPower = high  |Vgern | RefHigh | Vpp Vpp —0.131 | Vpp — 0.004 Vop Vv
Opamp bias =low [y, - = |AGND Vpp/2 Vpp/2 — 0.028 Vpp/2 Vpp/2 +0.028| V
Vrerlo  |Reflow | Vgg Vss Vgg +0.003 | Vgg+0.021 | V
RefPower = medium | VRepn) Ref High Vbp Vpp —0.111 Vpp —0.003 Vpp Vv
Opamp bias = high [y, - = TAGND Vpp/2 Vpp/2 — 0.029 Vpp/2 Vpp/2 +0.028| V
Vrerlo | Reflow | Vsg Vss Vgs +0.002 | Vgg+0.017 | V
RefPower = medium | VRepn) Ref High Vpp Vpp—0.128 | Vpp—0.003 Vpp Vv
Opamp bias =low [y, .~ |AGND Vpp/2 Vpp/2 — 0.029 Vpp/2 Vpp/2 +0.029| V
Vrerlo | Reflow | Vgg Vss Vgs +0.002 | Vgg+0.019 | V
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Table 13. 3.3-V DC Analog Reference Specifications (continued)

GG Reference Power
ARF_CR . Symbol | Reference Description Min Typ Max Units
[5:3] Settings
0b011 All power settings. | — - - - - - -
Not allowed for 3.3 V.
0b100 All power settings. | — - - - - - -
Not allowed for 3.3 V.
0b101 RefPower = high VREFHI Ref High P2[4] + Bandgap P2[4] + 1.214 | P2[4] +1.291 | P2[4]+1.359 | V
Opamp bias = high (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VrerLo | RefLow P2[4] — Bandgap P2[4] - 1.335 | P2[4]-1.292 | P2[4]-1.200 | V
(P2[4] = Vpp/2)
RefPower = high VREFHI Ref High P2[4] + Bandgap P2[4] + 1.219 | P2[4] +1.293 | P2[4]+1.357 | V
Opamp bias = low (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VrerLo | RefLow P2[4] — Bandgap P2[4]-1.335 | P2[4]-1.295 | P2[4]-1.243 | V
(P2[4] = Vpp/2)
RefPower = medium | Vrepn) Ref High P2[4] + Bandgap P2[4] + 1.222 | P2[4] + 1.294 | P2[4] + 1.356 | V
Opamp bias = high (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VrerLo | ReflLow P2[4] — Bandgap P2[4] — 1.337 | P2[4]-1.296 | P2[4]-1.244 | V
(P2[4] = Vpp/2)
RefPower = medium | VRegn) Ref High P2[4] + Bandgap P2[4] + 1.224 | P2[4] +1.295 | P2[4]+1.355 | V
Opamp bias = low (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VrerLo | RefLow P2[4] — Bandgap P2[4] - 1.339 | P2[4]-1.297 | P2[4]-1.244 | V
(P2[4] = Vpp/2)
0b110 RefPower = high VREFHI Ref High 2 x Bandgap 2.510 2.595 2.655 \
Opamp bias = high [y, - -~ AGND Bandgap 1.276 1.301 1.332 Vv
VREFLO Ref Low VSS VSS VSS + 0.006 VSS +0.031 \Y
RefPower = high VREFHI Ref High 2 x Bandgap 2.513 2.594 2.656 Vv
Opamp bias =low [y, - =~ [AGND Bandgap 1.275 1.301 1.331 Vv
VREFLO Ref Low VSS VSS VSS + 0.004 VSS +0.021 V
RefPower = medium | VgRgpy) Ref High 2 x Bandgap 2.516 2.595 2.657 \%
Opamp bias = high [y, .~ |AGND Bandgap 1.275 1.301 1.331 v
VREFLO Ref Low VSS VSS VSS +0.003 VSS +0.017 \Y
RefPower = medium | VRepn) Ref High 2 x Bandgap 2.520 2.595 2.658 \Y
Opamp bias =low [y, .~ |AGND Bandgap 1.275 1.300 1.331 Vv
VREFLO Ref Low VSS VSS VSS +0.002 VSS +0.015 V
0b111 All power settings. | — - - - - - -
Not allowed for 3.3 V.
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DC Analog PSoC Block Specifications

Table 14 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and —40
°C<Tp<85°C,0r3.0Vto3.6Vand-40°C < Ty <85°C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C and are
for design guidance only.

Table 14. DC Analog PSoC Block Specifications

Symbol Description Min Typ Max | Units Notes
Ret Resistor unit value (continuous time) - 12.2 - kQ
Csc Capacitor unit value (switched capacitor) - 80 - fF

DC POR and LVD Specifications

Table 15 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75Vt0 5.25V and—40 °C <
Tp<85°C,0r3.0Vto3.6Vand—40°C < Ty <85 °C, respectively. Typical parameters apply to 5V or 3.3 V at 25 °C and are for
design guidance only.

Note The bits PORLEV and VM in the table below refer to bits in the VLT_CR register. See the PSoC Technical Reference Manual
for more information on the VLT_CR register.

Table 15. DC POR and LVD Specifications

Symbol Description Min Typ Max Units Notes
Vpp Value for PPOR Trip (negative ramp) Vpp must be greater than or equal
Vpporold | PORLEV[1:0] = 00b - 2.82 - V  |to 2.5V during startup, reset from
Vpporil/l | PORLEV[1:0] = 01b - 4.39 - V  |the XRES pin, or reset from
Vppora!"! | PORLEV[1:0] = 10b - 455 - V | watchdog.
PPOR Hysteresis
VpHo PORLEV[1:0] = 00b - 92 - mV
Vph1 PORLEV[1:0] = 01b - 0 - mV
Vpua PORLEV[1:0] = 10b - 0 - mV
Vpp Value for LVD Trip
Vivoo | VM[2:0] = 000b 2.86 | 292 | 3.020 %
VivD1 VM[2:0] = 001b 296 | 3.02 | 3.12 %
Vivpz | VM[2:0] = 010b 307 | 313 | 3.24 %
Vivps | VM[2:0] = 011b 392 | 400 | 4.12 %
Vivps | VM[2:0] = 100b 439 | 448 | 4.62 %
Vivps | VM[2:0] = 101b 455 | 464 | 4780 %
Vivos | VM[2:0] = 110b 463 | 473 | 4.87 %
Vivpy | VM[2:0] = 111b 472 | 4.81 4.96 %
Notes

7. Errata: When Vpp of the device is pulled below ground just before power on, the first read from each 8K Flash page may be corrupted. This issue does not affect Flash
page 0 because it is the selected page upon reset. More details in “Errata” on page 46

8. Always greater than 50 mV above PPOR (PORLEYV = 00) for falling supply.

9. Always greater than 50 mV above PPOR (PORLEYV = 10) for falling supply.
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When bypassed by a capacitor on P2[4], the noise of the analog ground signal distributed to each block is reduced by a factor of up
to 5 (14 dB). This is at frequencies above the corner frequency defined by the on-chip 8.1 kQ resistance and the external capacitor.

Figure 6. Typical AGND Noise with P2[4] Bypass

1000 - -~ -~ el

|
l
0.001 0.01 0.1 Freq(kHz) 1 10 100

At low frequencies, the opamp noise is proportional to 1/f, power independent, and determined by device geometry. At high
frequencies, increased power level reduces the noise spectrum level.

Figure 7. Typical Opamp Noise
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Table 22. AC Digital Block Specifications (continued)

Function Description Min | Typ | Max Units Notes

Receiver |Input clock frequency The baud rate is equal to the input
Vpp = 4.75 V, 2 stop bits - — [49.92"] MHz |clock frequency divided by 8.
Vpp 24.75V, 1 stop bit - - 25.92M1T MHz
Vpp <4.75V - - 25.92M1T MHz

AC External Clock Specifications

Table 23 list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V t0 5.25V and —40 °C
<Tpo<85°C,0or3.0Vto3.6Vand—40°C <Tx <85 °C, respectively. Typical parameters apply to 5 V and 3.3 V at 25 °C and are for
design guidance only.

Table 23. AC External Clock Specifications

Symbol Description Min Typ Max | Units Notes
Foscext | Frequency 0 - 2424 | MHz

- High period 20.5 - - ns

- Low period 20.5 - - ns

- Power-up IMO to switch 150 - - us

AC Analog Output Buffer Specifications

Table 24 and Table 25 on page 33 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges:
4.75V1t05.25Vand —40°C <Tp <85°C, or 3.0 Vto 3.6 V and —40 °C < Tp < 85 °C, respectively. Typical parameters apply to 5 V
and 3.3 V at 25 °C and are for design guidance only.

Table 24. 5-V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units Notes
tRoB Rising settling time to 0.1%, 1 V step, 100pF load

Power = low - - 25 us

Power = high - - 25 us
tsos Falling settling time to 0.1%, 1 V step, 100pF load

Power = low - - 2.2 us

Power = high - - 22 us
SRrog | Rising slew rate (20% to 80%), 1 V step, 100 pF load

Power = low 0.65 - - V/us

Power = high 0.65 - - V/us
SRrpog | Falling slew rate (80% to 20%), 1 V step, 100 pF load

Power = low 0.65 - - V/us

Power = high 0.65 - - Vius
BWogss | Small signal bandwidth, 20 mV,, 3 dB BW, 100 pF load

Power = low 0.8 - - MHz

Power = high 0.8 - - MHz
BWogLs |Large signal bandwidth, 1 V,,, 3 dB BW, 100 pF load

Power = low 300 - - kHz

Power = high 300 - - kHz
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AC I’C Specifications

Table 27 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and —40
°C<Tp<85°C,0r3.0Vto3.6Vand-40°C < Ty <85°C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C and are
for design guidance only.

Table 27. AC Characteristics of the I2C SDA and SCL Pins for Vpp

Standard Mode Fast Mode
| D ipti i N
Symbo escription Min Max Min Max Units otes
FscLioc | SCL clock frequency 0 [1002%T 0 [400P% | KkHz
thpsTaize | Hold time (repeated) START condition. After 4.0 - 0.6 - us
this period, the first clock pulse is generated.
tLowi2e LOW period of the SCL clock 4.7 - 1.3 - us
tHIGHI2C HIGH period of the SCL clock 4.0 - 0.6 - us
tsustaizc | Setup time for a repeated START condition 4.7 - 0.6 - us
tHDDAT|ZC Data hold time 0 - 0 - us
tsupatizc | Data setup time 250 - | 100PT| - ns
tsusToizc | Setup time for STOP condition 4.0 - 0.6 - us
tBUFI2C Bus free time between a stop and start 4.7 - 1.3 - us
condition
tspi2c Pulse width of spikes are suppressed by the - - 0 50 ns
input filter.
Figure 8. Definition for Timing for Fast/Standard Mode on the I12C Bus
i tSUDATIZC L ) i
i e tHDSTAIZC thopaTizc SUSTAIij i
i i thigHizc tLOWIZC i |
8] { sri
START Condition Repeated START Condition STOP Condition
Notes

20. FSCLJ?C is derived from SysClk of the PSoC. This specification assumes that SysClk is operating at 24 MHz, nominal. If SysClk is at a lower frequency, then the Fgc| |2

specifi

cation adjusts accordingly.

21. A Fast-Mode 12C-bus device can be used in a Standard-Mode 12C-bus system, but the requirement tgypatioc = 250 ns must then be met. This is automatically the
case if the device does not stretch the LOW period of the SCL signal. If such device does stretch the LOW period of the SCL signal, it must output the next data bit to
the SDA line t;yax + tsupaTioc = 1000 + 250 = 1250 ns (according to the Standard-Mode 12C-bus specification) before the SCL line is released.
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Tape and Reel Information
Figure 10. 56-Pin (8 x 8 mm) QFN (Punched) Carrier Tape Drawing

4.0(2)
$1.5540.05 o
e f—20(1) =
0.30£0.05(3) ||~ Bp— l
/ N /
i B T e e e o
ﬁ = o “‘ | “
. 5 \ \
©) \3 N 3 \ X\ Zq’ﬁ ! n‘ ‘I ( ‘ﬁ n‘ T \
© = A ! \
3 2 AVl A A \
[ j‘( ) /‘J =
a J 0
) /o2
- . —J #1.50MIN
SECTION B-B 60"
USER FEED /\/\ Q%‘WNE WDTH 0.5
DIRECTION N
Ao = 8.410.1mm — RO.15
Bo = 8.4%0.1mm
Ko = 1.25+£0.1mm
|~— Ao(8) —|
SECTION A-A
NOTES:
(1), MEASURED FROM THE CENTERLINE OF SPROCKET HOLE TO CENTERLINE OF THE POCKET HOLE
AND FROM THE CENTERLINE OF SPROCKET HOLE TO CENTERLINE OF THE POCKET.
(2). CUMULATIVE TOLERANCE OF 10 SPROCKET HOLES IS +0.20
('3). THIS THICKNESS IS APPLICABLE AS MEASURE AT THE EDGE OF THE TAPE.
4. MATERIALBLACK POLYSTYRENE
5. DIMENSIONS ARE IN MILLIMETERS.
6. ALLOWABLE CAMBER TO BE MM PER 100MM IN LENGTH, NON—CUMULATIVE OVER 250MM.
7. UNLESS OTHERWISE SPECIFIED TOLERANCE +0.10.
(18). MEASUREMENT POINT TO BE 0.3 FROM BOTTOM POCKET.
(9). Ko MEASUREMENT POINT SHOULD NOT BE REFERRED ON POCKET RIDGE. 51-51165 *C
10. SURFACE RESISTIVITY FROM 10° TO 10'" OHMS/SQ
Table 30. Tape and Reel Specifications
Package Cover Tape Hub Size Minimum Leading Tral\i’:;::lmEumm t Standard Full Reel
g Width (mm) (inches) Empty Pockets g =mply Quantity
Pockets
56-Pin QFN 13.1 7 42 25 2000
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shift register

slave device

SRAM

synchronous

tri-state

UART

user modules

user space

Vbp

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 AP/ (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 5V 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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Errata

This section describes the errata for the CY8C24x94 device. Details include errata trigger conditions, scope of impact, available
workaround, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number
CY8C24x94

CY8C24x94 Errata Summary
The following table defines the errata applicability to available devices.

Items Part Number
1. The DP line of the USB interface may pulse low when the PSoC device wakes from sleep causing an CY8C24x94
unexpected wake-up of the host computer.
2. Invalid Flash reads may occur if Vdd is pulled to -0.5 V just before power on. CY8C24x94
3. PMA Index Register fails to auto-increment with CPU_Clock set to SysClk/1 (24 MHz). CY8C24x94
4. The Internal Main Oscillator (IMO) frequency parameter (FIMO245V) may increase over a period of time during CY8C24x94
usage in the field and exceed the maximum spec limit of 24.96 MHz.

1. The DP line of the USB interface may pulse low when the PSoC device wakes from sleep causing an unexpected wake-up
of the host computer.

= PROBLEM DEFINITION
When the device is operating at 4.75 V to 5.25 V and the 3.3 V regulator is enabled, a short low pulse may be created on the DP
signal line during device wake-up. The 15-20 ys low pulse of the DP line may be interpreted by the host computer as a deattach

or the beginning of a wake-up.

m TRIGGER CONDITION(S)
The bandgap reference voltage used by the 3.3 V regulator decreases during sleep due to leakage. Upon device wake up, the
bandgap is reenabled and after a delay for settling, the 3.3 V regulator is enabled. On some devices the 3.3 V regulator that is
used to generate the USB DP signal may be enabled before the bandgap is fully stabilized. This can cause a low pulse on the
regulator output and DP signal line until the bandgap stabilizes. In applications where Vdd is 3.3 V, the regulator is not used and

therefore the DP low pulse is not generated.

= WORKAROUND
To prevent the DP signal from pulsing low, keep the bandgap enabled during sleep. The most efficient method is to set the No Buzz
bit in the OSC_CRO register. The No Buzz bit keeps the bandgap powered and output stable during sleep. Setting the No Buzz bit
results in nominal 100 PA increase to sleep current. Leaving the analog reference block enabled during sleep also resolves this
issue because it forces the bandgap to remain enabled. An example for disabling the No Buzz bit is listed below.

Assembly
M8C SetBankl
or reg[0SC_CRO], 0x20

M8C SetBank0

OSC CRO |= 0x20;
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3. PMA Index Register fails to auto-increment with CPU_Clock set to SysClk/1 (24 MHz).

= PROBLEM DEFINITION

When the device is operating at 4.75 to 5.25 V and the CPU_Clock is set to SysClk/1 (24 MHz), the USB PMA Index Register may
fail to increment automatically when used in an OUT endpoint configuration at Full-Speed. When the application program attempts
to use the bReadOutEP() function the first byte in the PMA buffer is always returned.

m TRIGGER CONDITION(S)

An internal flip-flop hold problem associated with Index Register increment function. All reads of the associated RAM originate from

the first byte. The hold problem has no impact on other circuits or functions within the device.

= WORKAROUND

To make certain that the index register properly increments, set the CPU_Clock to SysClk/2 (12 MHz) during the read of the PMA
buffer. An example for the clock adjustment method is listed below.

PSoC Designer™ 4.3 User Module workaround: PSoC Designer Release 4.3 and subsequent releases includes a revised full-speed
USB User Module with the revised firmware work-around included (see example below).

;; 24 MHz read PMA workaround

M8C SetBankl

mov A, reg[OSC CRO]

push A

and A, 0xf8 ;clear the clock bits (briefly chg
or A, 0x02 ;will set clk to 12Mhz

mov reg[OSC CRO],A ;clk is now set at 12 MHz
M8C SetBankO

.loop:
mov A, reg[PMAO DR] ; Get the data from the
mov [X], A ; save it in data array

[
inc X ; increment the pointer
dec [USB _APITemp+l] ; decrement the counter
jnz .loop ; wait for count to zero out
;; 24MHz read PMA workaround (back to previous
pop A ;recover previous reg[OSC CR0O] value
M8C SetBankl
mov reg[OSC CRO],A ;clk is now set at previous
M8C SetBankO

i end 24Mhz read PMA workaround
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4. The Internal Main Oscillator (IMO) frequency parameter (FIMO245V) may increase over a period of time during usage in

the field and exceed the maximum spec limit of 24.96 MHz.
= PROBLEM DEFINITION
When the device has been operating at 4.75 V to 5.25 V for a cumulatively long duration in the field, the IMO Frequency may slowly

increase over the duration of usage in the field and eventually exceed the maximum spec limit of 24.96 MHz. This may affect
applications that are sensitive to the max value of IMO frequency, such as those using UART communication and result in a

functional failure.
m TRIGGER CONDITION(S)
Very long (cumulative) usage of the device in the operating voltage range of 4.75V to 5.25V, with the IMO clock running

continuously, could lead to the degradation. Higher power supply voltage and lower ambient temperature are worst-case conditions

for the degradation.
m WORKAROUND
Operating the device with the power supply voltage range of 3.0 V to 3.6 V, would avoid the degradation of IMO Frequency beyond

the max spec limit of 24.96 MHz.

m FIX STATUS
A new revision of the silicon, with a fix for this issue, is expected to be available from August 1st 2015.
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Document History Page

Document Title: CY8C24894 Automotive PSoC® Programmable System-on-Chip™
Document Number: 001-53754
Revision ECN 8{1'3'1;; Sublr)na:tsslon Description of Change

> 2715097 MASJ 06/08/09 |New data sheet.

*A 2782580 BTK 10/09/09 |Updated Features section. Updated text of PSoC Functional Overview section.
Updated Getting Started section. Made corrections and minor text edits to
Pinouts section. Changed the name of some sections to improve consistency.
Improved formatting of the register tables. Added clarifying comments to some
electrical specifications. Fixed all AC specifications to conform to a +4% or +8%
IMO accuracy. Made other miscellaneous minor text edits. Deleted some
non-applicable or redundant information. Improved and edited content in Devel-
opment Tool Selection section. Improved the bookmark structure. Changed
Flashent, Vemoa, the DC POR and LVD specifications, and the DC Analog
Reference specifications according to MASJ directives. Added Tyrgt, DC24M,
and 3.3 V DC Operational Amplifier specifications.

B 2822792 | BTK / AESA 12/07/09 Added TPRGH, TPRGC, IOL' IOH’ F32KU’ DC||_0, and TF’OWERUP electrical SpeCiﬁ-
cations. Updated the footnotes of Table 16, “DC Programming Specifications,”
on page 26. Added maximum values and updated typical values for Terases
and Tyrtg electrical specifications. Replaced Trapp €electrical specification
with SRpowerup electrical specification. Added “Contents” on page 2.

*C 2888007 NJF 03/30/10 |Updated Cypress website links.

Removed reference to PSoC Designer 4.4 in PSoC Designer Software
Subsystems

Updated The Analog System.

Added Tgaketempe @nd TeakeTive Parameters in Absolute Maximum Ratings.
Updated AC Chip-Level Specifications. Updated Packaging Information.
Removed Third Party Tools and Build a PSoC Emulator into your Board.
Updated links in Sales, Solutions, and Legal Information.

*D 3272922 | BTK/NJF 06/02/11  |Updated Figure 8 on page 34 to improve clarity.

Updated wording, formatting, and notes of the AC Digital Block Specifications
table to improve clarity.

Added Vppp VppLy: and Vpppy electrical specifications to give more information
for programming the device.

Updated Solder Reflow Specifications to give more clarity.

Updated the jitter specifications.

Updated PSoC Device Characteristics table.

Updated the F3o, electrical specification.

Updated note for Rpp electrical specification.

Updated note for the Tgy electrical specification to add more clarity.

Added Tape and Reel Specifications section.

Added C,_electrical specification.

Updated DC Analog Reference Specifications.

Changed “NC” pins on the device to “DNC” pins.

Corrected information about the exposed pad to clarify that it is not internally
connected.

*E 3990974 STHA 05/06/2013 |Added Errata.
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Document History Page (continued)
Document Title: CY8C24894 Automotive PSoC® Programmable System-on-Chip™

Document Number: 001-53754
Revision ECN 8;25’“;; Subglai?esion Description of Change

*F 4074455 STHA 07/23/2013 |Added Errata footnotes (Note 5, 7).

Updated Electrical Specifications:

Updated DC Electrical Characteristics:

Updated DC Chip Level Specifications:

Added Note 5 and referred the same note in “Sleep Mode” in description of Igg
parameter in Table 5.

Updated DC POR and LVD Specifications:

Added Note 7 and referred the same note in Vpporg, Veror1s VPPOR2

parameters in Table 15.

Updated to new template.

Removed CY3280-24X94 Universal CapSense Controller Board section.
Removed reference to obsolete spec 001-14503 from Reference Documents.

*G 4398714 KUK 06/05/2014

*H 4684557 PSI 03/12/2015 |Updated Errata.
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