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Additional System Resources

System resources provide additional capability, such as configu-
rable USB and 12C slave, SPI master/slave communication
interface, three 16-bit programmable timers, and various system
resets supported by the M8C.

These system resources provide additional capability useful to
complete systems. Additional resources include low voltage
detection and power on reset. The merits of each system
resource are listed here:

m The I°C slave/SPI master-slave module provides 50/100/400
kHz communication over two wires. SPI communication over
three or four wires runs at speeds of 46.9 kHz to 3 MHz (lower
for a slower system clock).

m The I2C hardware address recognition feature reduces the
already low power consumption by eliminating the need for
CPU intervention until a packet addressed to the target device
is received.

m The 12C enhanced slave interface appears as a 32-byte RAM
buffer to the external 1°C master. Using a simple predefined
protocol, the master controls the read and write pointers into
the RAM. When this method is enabled, the slave does not stall
the bus when receiving data bytes in active mode. For usage
details, refer to the application note 12C Enhanced Slave
Operation - AN56007.

m Low voltage detection (LVD) interrupts can signal the
application of falling voltage levels, while the advanced power-
on-reset (POR) circuit eliminates the need for a system
supervisor.

m Aninternal reference provides an absolute reference for capac-
itive sensing.

m A register-controlled bypass mode allows the user to disable
the LDO regulator.

Document Number: 001-56223 Rev. *E

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.
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Pinouts

The CY8C20336H/CY8C20446H 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 1/0.

24-Pin QFN
Table 1. Pin Definitions - CY8C20336H [> 4l
Pin Type L. Figure 2. CY8C20336H PSoC Device
N — Name Description
0. | Digital | Analog ooz =
<< < <
1 1/0 | P2[5] | Crystal output (XOut) g g g g o g
2 110 | P2[3] | Crystal input (XIn) Lo o
3 /0 | P2[1] Al, XOut,P2[5] PO[4], Al
4 IOHR [ P1[7] |I1°C SCL, SPISS Al. Xin, P213] PoL2], Al
2 AlLP2[1] PO[0], Al
5 IOHR I P1[5] |1“C SDA, SPI MISO Al,12C SCL, SPI SS, P1[7] P2[0], Al
6 JOHR | P1 [3] SPI CLK Al,12C SDA, SPI MISO,P1[5] XRES
Al, SPI CLK,P1[3] - o P1[6], Al
7 IOHR [ P1[1] |1SSP CLKPI 12C sCL, SPIMOSI
- ZQ 88T
8 NC No connection £ 2> 55 %
9 Power Vss Ground connection g é?i X
@)
10 | IOHR [ P1[0] |1SSP DATAP], I2C SDA, SPI = T &
CLK & o4
.y <
11 IOHR | P1[2] 3 &
12 IOHR I P1[4] | Optional external clock input ‘5—3 NS
(EXTCLK) : <
13 | IOHR I |P16] % 3
14 Input XRES | Active high external reset with = 3
internal pull down < z
15 110 | P2[0]
16 IOH | PO[0]
17 IOH | PO[2]
18 IOH | PO[4]
19 IOH | PO[6]
20 Power Vpp Supply voltage
21 IOH | PO[7]
22 IOH | PO[5]
23 IOH | PO[3] [ Integrating input
24 IOH | PO[1] | Integrating input
CP Power Vss Center pad must be connected
to ground

LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes
3. During power-up or reset event, device P1[1] and P1[0] may disturb the I2C bus. Use alternate pins if you encounter any issues.
4. The center pad (CP) 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.
5. These are the ISSP pins, which are not High Z at POR (Power On Reset).
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32-Pin QFN
Table 2. Pin Definitions - CY8C20446H PSoC Device [6: 7]
i Type L. Figure 3. CY8C20446H PSoC Device
Pin Name Description
No. | pigital | Analog 22z 222
1 IOH I PO[1] | Integrating input L,EDbE o TN
> ) | P2[7] SEEESERER
3 1/0 | P2[5] | Crystal output (XOut) 2
- AlLPO[1] = 1 PO[O], Al
4 I/0 [ P2[3] | Crystal input (XIn) Al P27 | 2 P2I6] Al
5 110 | P2[1] Al, XOut,P2[5] = 3 P2[4], Al
6 110 I P3[3] Al, XIn, P2[3] =4 P2[2],Al
AlLP2[1] &= 5 P2[0], Al
7 110 I P3[1] AlLP3[3] = 6 P3[2], Al
8 IOHR [ P1[7] |I1?2C SCL, SPISS ALP3[1] =7 P3[0], Al
9 IOHR | P1[5] |12C SDA, SPI MISO AlL12C SCL, SPISS,P1[7]m 8 XRES
10 IOHR [ P1[3] |SPICLK. iinmgnni
EE= 4,28 FTE
11 IOHR I P1[1] |I1SSP CLKI 12C SCL, SPI MOSI. E E ; S 5 ia
12 Power Vss Ground connection. 3 é 3 é < é <
13 IOHR [ P1[0] |ISSP DATAIE, 12C SDA., SPI CLK zz § [
o n -
14 | IOHR | P1[2] % 2 g g =
15 IOHR | P1[4] | Optional external clock input a3 8 o
(EXTCLK) e o8 %
16 IOHR | P1[6] 3 5
17 Input XRES | Active high external reset with 5 %
internal pull down e 2
18 /0 | P3[0] < <«
19 I/0 [ P3[2]
20 110 [ P2[0]
21 /0 [ P2[2]
22 110 [ P2[4]
23 110 [ P2[6]
24 IOH [ PO[0]
25 IOH [ PO[2]
26 IOH [ PO[4]
27 IOH | PO[6]
28 Power Vpp Supply voltage
29 IOH [ PO[7]
30 IOH [ PO[5]
31 IOH | PO[3] |Integrating input
32 Power Vss Ground connection
CP Power Vss Center pad must be connected to
ground

LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes
6. During power-up or reset event, device P1[1] and P1[0] may disturb the I2C bus. Use alternate pins if you encounter any issues.
7. The center pad (CP) 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.
8. These are the ISSP pins, which are not High Z at POR (Power On Reset).
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48-Pin QFN OCD

The 48-pin [(QZI]FN part is for the CY8C20066A On-Chip Debug (OCD) PSoC device. Note that this part is only used for in-circuit
debugging.

Table 3. Pin Definitions - CY8C20066A PSoC Device [10: 1]

. = 2 Figure 4. CY8C20066A PSoC Device
zg‘ ‘é, © Name Description
1 8 | < T Iz, ===
=L, oeEa9 82X NS
1 OCDOE | OCD mode direction pin g LEET38 8T R
2 Vo | |Palr] OCDOE R R 5 € ¢ 9 P2[6] Al
3 1’0 I | P2[5] Crystal output (XOut) Al P2[7] P2[4], Al
4 1/0 I |P2[3] Crystal input (XIn) Al, XOut, P2[5] P2[2],Al
5 o) D Al, XIn , P2[3] P2[0],Al
AlLP2[1] P4[2] Al
6 LY | | P43 Al,P4[3] P4[0] Al
7 I/0 I | P4[1] Al,P4[1] (Top View) P3[6],Al
8 110 I | P3[7] AlLP3[7] P3[4], Al
Al,P3[5] P3[2] Al
9 I/0 I | P3[5] Al,P3[3] P3[0], Al
10 lfe} I | P3[3] Al,P3[1] XRES
11 110 | P3[1] AlLI2CSCL, SPISSPI[7| B x © © ~ © @ P1[6], Al
12 IOHR I [P1[7] I°C SCL, SPI SS EXXE=814 888
T Qo5 > = =%
13 IOHR | | |P1[5] I2C SDA, SPI MISO i_; ©c2a > fag
14 CCLK | OCD CPU clock output g e 3 =g
== [ p— o
15 HCLK | OCD high speed clock output = = 2 =z
16 IOHR I [ P1[3] SPI CLK. g °3 @
(&) &
17 IOHR | 1 |P1[1] 1ISSP cLK!'Z, 12C scCL, SPI MOSI 2 < =
< 4
18 Power Vss Ground connection - o g
o !
19 lfe} D+ USB D+ 3 <
20 lfe} D- USB D- <
21 Power Vb Supply voltage
22 IOHR | 1 |P1[0] ISSP DATA('2) 12C SDA, SPI CLK
23 IOHR I [P1[2] = =]
Pin| = L) ..
No.| @ S Name Description
o <
24 IOHR I |P1[4] Optional external clock input 37 IOH I | PO[O]
(EXTCLK)
25 IOHR I |P1[6] 38 IOH I |PO[2]
26 Input XRES Active high external reset with 39 IOH I | PO[4]
internal pull down
27 110 I | P3[0] 40 IOH | |PO[6]
28 1/0 I |P3[2] 41 Power Vpp Supply voltage
29 1/0 I |P3[4] 42 OCDO |OCD even data /0
30 110 I | P3[6] 43 OCDE | OCD odd data output
31 110 | | P4[0] 44 IOH I |PO[7]
32 110 I | P4[2] 45 IOH | |PO[5]
33 1/0 I | P2[0] 46 IOH I | PO[3] Integrating input
34 110 I | P2[2] 47 Power Vss Ground connection
35 110 I | P2[4] 48 IOH | I |PO[1]
36 1/0 I | P2[6] CP Power Vss Center pad must be connected to ground

LEGEND A = Analog, | = Input, O = Output, NC = No Connection H = 5 mA High Output Drive, R = Regulated Output.

Notes
9. This part is available in limited quantities for In-Circuit Debugging during grototype development. It is not available in production volumes.
10. During power-up or reset event, device P1[1] and P1[0] may disturb the I°C bus. Use alternate pins if you encounter any issues.
11. The center pad (CP) 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.
12. These are the ISSP pins, which are not High Z at power on reset (POR).
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Electrical Specifications

This section presents the DC and AC electrical specifications of the CY8C20x36H/46H PSoC devices. For the latest electrical
specifications, confirm that you have the most recent data sheet by visiting the web at http://www.cypress.com/psoc.

Figure 5. Voltage versus CPU Frequency
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Absolute Maximum Ratings

CPU Frequency

Exceeding maximum ratings may shorten the useful life of the device. User guidelines are not tested.

Table 4. Absolute Maximum Ratings

Symbol Description Conditions Min Typ Max Units

Tstc Storage temperature Higher storage temperatures reduce data -55 +25 +125 °C

retention time. Recommended Storage

Temperature is +25 °C + 25 °C. Extended

duration storage temperatures above 85 °C

degrades reliability.
Vpp Supply voltage relative to Vgg -0.5 - +6.0 \Y
Vio DC input voltage Vgs—-05| - |Vppt+05| V
Vioz DC voltage applied to tristate Vgs—05| — |Vpp+05| V
Imio Maximum current into any port pin -25 - +50 mA
ESD Electrostatic discharge voltage Human body model ESD 2000 - - \%
LU Latch up current In accordance with JESD78 standard - - 200 mA
Operating Temperature
Table 5. Operating Temperature

Symbol Description Conditions Min Typ Max Units

Ta Ambient temperature —40 - +85 °C
Tc Commercial temperature range 0 - 70 °C
T, Operational die temperature The temperature rise from ambient to junction

is package specific. Refer the table Thermal

Impedances per Package on page 28. The -40 - +100 °C

user must limit the power consumption to

comply with this requirement.

Document Number: 001-56223 Rev. *E
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DC Chip-Level Specifications

The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 6. DC Chip-Level Specifications

Symbol Description Conditions Min Typ | Max |Units

Vppl ' Supply voltage Refer the table DC POR and LVD 1.71 - | 550 | Vv
Specifications on page 17

Ibp24 Supply current, IMO = 24 MHz Conditions are Vpp < 3.0V, Ty = 25 °C, - 3.32 | 400 | mA
CPU =24 MHz. CapSense running at 12 MHz,
no 1/O sourcing current

Ipp12 Supply current, IMO = 12 MHz Conditions are Vpp < 3.0V, Ty =25 °C, - 1.86 | 260 | mA
CPU = 12 MHz. CapSense running at
12 MHz, no I/O sourcing current

Ibps Supply current, IMO = 6 MHz Conditions are Vpp < 3.0V, T =25 °C, - 113 | 1.80 | mA
CPU = 6 MHz. CapSense running at 6 MHz,
no 1/O sourcing current

Isgo Deep sleep current Vpp<3.0V, Tao =25 °C, I/O regulator turned off - 0.10 | 0.50 | pA

Isg1 Standby current with POR, LVD, |Vpp<3.0V, Ty =25 °C, I/O regulator turned off - 1.07 | 1.50 | pA

and sleep timer
Note

13. When Vpp remains in the range from 1.71 V to 1.9 V for more than 50 psec, the slew rate when moving from the 1.71 V to 1.9 V range to greater than 2 V must be
slower than 1 V/500 usec to avoid triggering POR. The only other restriction on slew rates for any other voltage range or transition is the SRpower_up Parameter.

Document Number: 001-56223 Rev. *E
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Table 8. 2.4V to 3.0 V DC GPIO Specifications

Symbol Description Conditions Min Typ Max Units
Rpy Pull-up resistor 4 5.60 8 kQ
VoH1 High output voltage loy <10 pA, maximum of 10 mA source |Vpp —0.20| — - \

port 2 or 3 pins current in all I/Os
Vouz High output voltage loy = 0.2 mA, maximum of 10 mA Vpp—-040| - - \
port 2 or 3 pins source current in all I/Os
VoHs High output voltage lon <10 pA, maximum of 10 mA source |Vpp —0.20| — - V
port 0 or 1 pins with LDO regulator current in all I/0Os
disabled for port 1
Vous High output voltage lon =2 mA, maximum of 10 mA source |Vpp — 0.50| — - \%
port 0 or 1 pins with LDO regulator current in all I/0s
disabled for port 1
VoHsa High output voltage lon <10 pA, Vpp > 2.4 V, maximum of 1.50 1.80 2.10 V
port 1 pins with LDO enabled for 1.8 V {20 mA source current in all I/Os
out
VoHea High output voltage loy =1 mA, Vpp > 2.4V, maximum of 1.20 - - \
port 1 pins with LDO enabled for 1.8 V {20 mA source current in all I/Os
out
VoL Low output voltage loL = 10 mA, maximum of 30 mA sink - - 0.75 V
current on even port pins (for example,
PO[2] and P1[4]) and 30 mA sink
current on odd port pins (for example,
PO[3] and P1[5])
VI Input low voltage - - 0.72 V
Vi Input high voltage 1.40 - - V
VH Input hysteresis voltage - 80 - mV

e Input leakage (absolute value) - 1 1000 nA

CpiN Capacitive load on pins Package and pin dependent 0.50 1.70 7 pF
Temp =25°C
Table 9. 1.71V to 2.4 V DC GPIO Specifications

Symbol Description Conditions Min Typ Max Units
Rpy Pull-up resistor 4 5.60 8 kQ
VoH1 High output voltage loy =10 pA, maximum of 10 mA source | Vpp — 0.20 - - \

port 2 or 3 pins current in all I/0s
Vou2 High output voltage loy = 0.5 mA, maximum of 10 mA Vpp — 0.50 - - \
port 2 or 3 pins source current in all I/Os
VoHs High output voltage loy = 100 pA, maximum of 10 mA Vpp —0.20 - - \
port 0 or 1 pins with LDO regulator source current in all I/Os
disabled for port 1
VoH4 High output voltage lon =2 mA, maximum of 10 mA source | Vpp — 0.50 - - \%
port 0 or 1 pins with LDO regulator currentin all I/0s
disabled for port 1
VoL Low output voltage loL =5 mA, maximum of 20 mA sink - - 0.40 \
current on even port pins (for example,
PO[2] and P1[4]) and 30 mA sink
current on odd port pins (for example,
PO[3] and P1[5])

VL Input low voltage - - 1030%xVpp| V

VIH Input high voltage 0.65 x Vpp - - \%

Document Number: 001-56223 Rev. *E
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Table 9. 1.71V to 2.4 V DC GPIO Specifications (continued)

Symbol Description Conditions Min Typ Max Units
VH Input hysteresis voltage - 80 - mV
e Input leakage (absolute value) - 1 1000 nA
CpiN Capacitive load on pins Package and pin dependent 0.50 1.70 7 pF

Temp =25 °C
Table 10.DC Characteristics — USB Interface

Symbol Description Conditions Min Typ Max Units
Rusbi USB D+ pull-up resistance With idle bus 900 - 1575 Q
Rusba USB D+ pull-up resistance While receiving traffic 1425 - 3090 Q
Vohusb | Static output high 2.8 - 3.6 \%
Volusb Static output low - - 0.3 \%
Vdi Differential input sensitivity 0.2 - - \%
Vem Differential input common mode range 0.8 - 25 \Y
Vse Single-ended receiver threshold 0.8 - 2.0 \%
Cin Transceiver capacitance - - 50 pF
lio High-Z state data line leakage On D+ or D- line -10 - +10 JIVAN
Rps2 PS/2 pull-up resistance 3000 5000 7000 Q
Rext External USB series resistor In series with each USB pin 21.78 22.0 22.22 Q

DC Analog Mux Bus Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 11. DC Analog Mux Bus Specifications

Symbol Description Conditions Min Typ Max Units
Rsw Switch resistance to common analog - - 800 Q
bus
Renp Resistance of initialization switch to - - 800 Q
Vss

The maximum pin voltage for measuring Rgyy and Rgnp is 1.8 V

DC Low Power Comparator Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 12. DC Comparator Specifications

Symbol Description Conditions Min Typ Max Units
Vipc Low power comparator (LPC) common |Maximum voltage limited to Vpp 0.0 - 1.8 \
mode
ILpc LPC supply current - 10 40 pA
VosLpe |LPC voltage offset - 25 30 mV
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Comparator User Module Electrical Specifications

The following table lists the guaranteed maximum and minimum specifications. Unless stated otherwise, the specifications are for the
entire device voltage and temperature operating range: 40 °C < TA<85°C,1.71V<Vpp<5.5V.

Table 13. Comparator User Module Electrical Specifications

Symbol Description Conditions Min Typ Max Units
Tcomp Comparator response time |50-mV overdrive - 70 100 ns
Offset Valid from 0.2 Vto Vpp—-0.2V - 25 30 mV
Current Average DC current, 50 mV - 20 80 MA

overdrive
PSRR Supply voltage > 2 V Power supply rejection ratio - 80 - dB
Supply voltage <2 V Power supply rejection ratio - 40 - dB
Input Range 0 - 1.5 \%
ADC Electrical Specifications
Table 14.ADC User Module Electrical Specifications

Symbol Description Conditions Min Typ Max Units
Input
VN Input voltage range 0 - VREFADC \Y,
CiN Input capacitance - - 5 pF
Rin Input resistance Equivalent switched cap input | 1/(500fF x | 1/(400fF x | 1/(300fF x Q

resistance for 8-, 9-, or 10-bit | data clock) | data clock) | data clock)
resolution
Reference
VREFADC ADC reference voltage 1.14 - 1.26 ‘ \Y
Conversion Rate
Folk Data clock Source is chip’s internal main 2.25 - 6 MHz
oscillator. See AC Chip-Level
Specifications on page 18 for
accuracy
S8 8-bit sample rate Data clock set to 6 MHz. - 23.43 - ksps
Sample Rate = 0.001/
(2*Resolution/Data clock)
S10 10-bit sample rate Data clock set to 6 MHz. - 5.85 - ksps
Sample Rate = 0.001/
(2"Resolution/Data clock)
DC Accuracy
RES Resolution Can be set to 8-, 9-, or 10-bit 8 - 10 bits
DNL Differential nonlinearity -1 - +2 LSB
INL Integral nonlinearity -2 - +2 LSB
EoFFsET Offset error 8-bit resolution 0 3.20 19.20 LSB
10-bit resolution 0 12.80 76.80 LSB
EcaN Gain error For any resolution -5 - +5 %FSR
Power
lapc Operating current - 2.10 2.60 mA
PSRR Power supply rejection ratio |PSRR (Vpp > 3.0 V) - 24 - dB
PSRR (Vpp<3.0V) - 30 - dB
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AC Chip-Level Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.
Table 17. AC Chip-Level Specifications

Symbol Description Conditions Min Typ Max | Units
Fimoza IMO frequency at 24-MHz setting 22.8 24 25.2 MHz
Fimo12 IMO frequency at 12-MHz setting 1.4 12 12.6 MHz
Fimos IMO frequency at 6-MHz setting 5.7 6.0 6.3 MHz
Fepu CPU frequency 0.75 - 2520 | MHz
F3ok1 ILO frequency 19 32 50 kHz
Faox U ILO untrimmed frequency 13 32 82 kHz
DCvo Duty cycle of IMO 40 50 60 %
DCio ILO duty cycle 40 50 60 %
SRpower _up |Power supply slew rate Vpp slew rate during power-up - - 250 Vims
TxrsT External reset pulse width at power-up After supply voltage is valid 1 - - ms
TxrsT2 External reset pulse width after power-up“B] Applies after part has booted 10 - - us
Note

18. The minimum required XRES pulse length is longer when programming the device (see Table 23 on page 21).
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Table 19.AC Characteristics — USB Data Timings

Symbol Description Conditions Min Typ Max Units
TorATE Full-speed data rate Average bit rate 12 -0.25% 12 12+ 0.25% | MHz
TR Receiver jitter tolerance To next transition -18.5 - 18.5 ns
Tir2 Receiver jitter tolerance To pair transition -9 - 9 ns
Tpy1 FS driver jitter To next transition -3.5 - 3.5 ns
Tpy2 FS driver jitter To pair transition —4.0 - 4.0 ns
TepeOP Source jitter for differential To SEO transition -2 - 5 ns

transition
TreoPT Source SEOQ interval of EOP 160 - 175 ns
TreOPR Receiver SEO interval of EOP 82 - ns
TesT Width of SEQ interval during - - 14 ns
differential transition
Table 20. AC Characteristics — USB Driver

Symbol Description Conditions Min Typ Max Units
TER Transition rise time 50 pF 4 - 20 ns
Ter Transition fall time 50 pF 4 - 20 ns
Tereml ] |Rise/fall time matching 90 -~ 111 %
Vcers Output signal crossover voltage 1.30 - 2.00 \%
AC Comparator Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 21. AC Low Power Comparator Specifications

Symbol Description Conditions Min Typ Max Units

TLpe Comparator response time, 50 mV overdrive does not include - - 100 ns
50 mV overdrive offset voltage.

AC External Clock Specifications

The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 22. AC External Clock Specifications

Symbol Description Conditions Min Typ Max Units

FoscexT Frequency (external oscillator 0.75 - 25.20 MHz
frequency)
High period 20.60 - 5300 ns
Low period 20.60 - - ns
Power-up IMO to switch 150 - - us

Note

19. Terem is Nnot met under all conditions. There is a corner case at lower supply voltages, such as those under 3.3 V. This condition does not affect USB communications.
Signal integrity tests show an excellent eye diagram at 3.15 V.
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AC Programming Specifications

SCLK (P1[1]) 7

SDATA (P1[0])

The following table lists the guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Figure 7. AC Waveform

B

N AN

RSCLK Tescl|

Tsscix

Table 23. AC Programming Specifications

—>
Thscu

O

AN

Toscik

Symbol Description Conditions Min Typ Max | Units
Trscik  |Rise time of SCLK 1 - 20 ns
Tescik  |Fall time of SCLK 1 - 20 ns
Tssck  |Data Setup time to falling edge of SCLK 40 - - ns
Thsck  |Data Hold time from falling edge of SCLK 40 - - ns
Fscik Frequency of SCLK 0 - 8 MHz
Terases  |Flash erase time (Block) - - 18 ms
TwWRITE Flash block write time - - 25 ms
Tpscik  |Data out delay from falling edge of SCLK |3.6 < Vpp - - 60 ns
TpscLks |Data out delay from falling edge of SCLK |3.0 <Vpp < 3.6 - - 85 ns
TpscLk2 |Data out delay from falling edge of SCLK |1.71 <Vpp <3.0 - - 130 ns
TxRrsT3 External reset pulse width after power-up |Required to enter programming mode 300 - - us

when coming out of sleep
TxRES XRES Pulse Length 300 - - us
TvopwarT |Vop stable to wait-and-poll hold off 0.1 - 1 ms
Tvooxres | Vpp stable to XRES assertion delay 14.27 - - ms
TroLL SDATA high pulse time 0.01 - 200 ms
Taca “Key window” time after a Vpp ramp 3.20 - 19.60 ms
acquire event, based on 256 ILO clocks.
Txresini | “Key window” time after an XRES event, 98 - 615 us
based on eight ILO clocks
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AC I2C Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 24. AC Characteristics of the I2C SDA and SCL Pins

Symbol Description Sts'gcéaerd Fast Mode Units
Min Max Min | Max
fscL SCL clock frequency 0 100 0 400 | kHz
tHD:sTA Hold time (repeated) START condition. After this period, the first clock pulseis | 4.0 - 0.6 - us
generated.

tLow LOW period of the SCL clock 4.7 - 1.3 - us
tHIGH HIGH period of the SCL clock 4.0 - 0.6 - us
tsu:sTA Setup time for a repeated START condition 4.7 - 0.6 - us
tHD:DAT Data hold time 0 3.45 0 09 | ups
tsu.DAT Data setup time 250 - [100P% ] — | ns
tsu.sTo Setup time for STOP condition 4.0 - 0.6 - us
tsuF Bus-free time between a STOP and START condition 4.7 - 1.3 - us
tsp Pulse width of spikes are suppressed by the input filter. - - 0 50 ns

Figure 8. Definition for Timing for Fast/Standard Mode on the I12C Bus

SCL

at" clack

f3u:sTA

oth clock

Note

20. A Fast-Mode [°C-bus device can be used in a Standard Mode 12C-bus system, but the requirement tg -pAT = 250 ns must then be met. This automatically be 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 tmax + tsu;par = 1000 + 250 = 1250 ns (according to the Standard-Mode 12C-bus specification) before the SCL line is released.
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Table 25. SPI Master AC Specifications

Symbol Description Conditions Min Typ Max Units
FscLk SCLK clock frequency Vpp =24V - - 6 MHz
Vpp <24V - - 3
DC SCLK duty cycle - 50 - %
Tsetup MISO to SCLK setup time Vpp =24V 60 - - ns
Vpp < 24V 100 - -
Thowd SCLK to MISO hold time 40 - - ns
TouT vAL SCLK to MOSI valid time - - 40 ns
TouT H MOSI high time 40 - - ns

Figure 9. SPI Master Mode 0 and 2
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