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Active

M8C

8-Bit

24MHz

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

44

16KB (16K x 8)
FLASH

256 x 8

3V ~ 5.25V

A/D 4x14b; D/A 4x9b
Internal

-40°C ~ 85°C (TA)

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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Additional System Resources

System resources, some of which have been previously listed,
provide additional capability useful to complete systems.
Additional resources include a multiplier, decimator, switch mode
pump, low voltage detection, and power on reset.

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 can
be generated using digital PSoC blocks as clock dividers.

m Multiply accumulate (MAC) provides fast 8-bit multiplier with
32-bit accumulate, to assist in general math and digital filters.

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

PSoC Device Characteristics

m The I°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 power-on reset (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 (SMP) generates normal
operating voltages from a single 1.2-V battery cell, providing a
low cost boost converter.

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. The following table 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
Number /10 Rows Blocks Inputs Outputs | Columns | Blocks Size Size
CY8C29x66 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 1;&3[4] 1K 16 K
CY8C27x43 up to 44 2 8 up to 12 4 4 12 256 16 K
CY8C24x94 up to 56 1 4 up to 48 2 2 6 1K 16 K
CY8C24x23A 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
CY8C22x45 up to 38 2 8 up to 38 0 4 64l 1K 16 K
CY8C21x45 up to 24 1 4 up to 24 0 4 64! 512 8K
CY8C21x34 up to 28 1 4 up to 28 0 2 44l 512 8K
CY8C21x23 up to 16 1 4 upto 8 0 2 414 256 4K
CY8C20x34 up to 28 0 0 up to 28 0 0 3[4 9] 512 8K
CY8C20xx6 up to 36 0 0 up to 36 0 0 34 9] up to 2 K up to 32 K
Notes
4. Limited analog functionality. ®

5. Two analog blocks and one CapSense™.
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Table 7. Pin Definitions — 48-pin Part Pinout (QFN)

. T e .

z':_ DigitalypAnang Nzlr:e Description

1 110 | P2[3] Direct switched capacitor block input

2 110 | P2[1] Direct switched capacitor block input

3 110 P4[7]

4 110 P4[5]

5 110 P4[3]

6 110 P4[1]

7 Power SMP SMP connection to external components
required

8 [lfe} P3[7]

9 110 P3[5]

10 lfe} P3[3]

1 110 P3[1]

12 110 P5[3]

13 110 P5[1]

14 lfe} P1[7] I°C SCL

15 110 P1[5] I°C SDA

16 [lfe} P1[3]

17 110 P1[1] Crystal input QXTALin), 1°C SCL,
ISSP-sCLK[

18 Power Vss Ground connection.

19 110 P1[0] Crystal output gXTALout), I°C SDA,
ISSP-SDATAM

20 110 P1[2]

21 110 P1[4] Optional external clock input (EXTCLK)

22 110 P1[6]

23 lfe} P5[0]

24 110 P5[2]

25 [lfe} P3[0]

26 110 P3[2]

27 lfe} P3[4]

28 110 P3[6]

29 Input XRES Active high external reset with internal pull
down

30 [lfe} P4[0]

31 110 P4[2]

32 110 P4[4]

33 110 P4[6]

34 110 | P2[0] Direct switched capacitor block input

35 110 | P2[2] Direct switched capacitor block input

36 110 P2[4] External analog ground (AGND)

37 110 P2[6] External voltage reference (Vrgr)

38 110 | PO[0] Analog column mux input

39 110 /0 PO[2] Analog column mux input and column output

40 110 110 PO[4] Analog column mux input and column output

41 110 | PO[6] Analog column mux input

42 Power Vop Supply voltage

43 110 | PO[7] Analog column mux input

44 110 /0 PO[5] Analog column mux input and column output

45 110 110 PO[3] Analog column mux input and column output

46 110 | PO[1] Analog column mux input

47 [lfe} P2[7]

48 110 P2[5]

LEGEND: A = Analog, | = Input, and O = Output.

Notes

10. The QFN package has a center pad that must be connected to ground (Vss).

Figure 9. CY8C27643 48-pin PSoC Devicel'’
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P2[4], External AGND

2 P2[2], A, |
PA[7]@m 3 P2[0], A, |
P4[5]P 4 P4[6]
P4[3]E= 5 P4[4]
P4[1]P 6 P4[2]
SMPm 7 (Top View) P4[0]
P3[7]m 8 XRES
P3[5]m 9 P3[6]
P3[3]m 1 P3[4]
P3[1]m= 1 P3[2]
P5[3]m 1 P3[0]

12C SCL, P1[7}
12C SCL, XTALin, P1[
Vss
12C SDA, XTALout, P1[(
EXTCLK

11. These are the ISSP pins, which are not High Z at POR (Power On Reset). See the PSoC Technical Reference Manual for details.
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56-pin Part Pinout

CY8C27143/CY8C27243
CY8C27443/CY8C27543

CY8C27643

The 56-pin SSOP part is for the CY8C27002 On-Chip Debug (OCD) PSoC device.
Note This part is only used for in-circuit debugging. It is NOT available for production.
Table 8. Pin Definitions — 56-pin Part Pinout (SSOP)

i Type i o

EI‘:‘- DigitaIT'TAnalog N';Ir?‘e Description

1 NC No connection. Pin must be left floating

2 1/0 | PO[7] | Analog column mux input

3 1/0 | PO[5] | Analog column mux input and column
output

4 1/0 | PO[3] | Analog column mux input and column
output

5 110 | PO[1] | Analog column mux input

6 110 P2[7]

7 110 P2[5]

8 1/0 | P2[3] | Direct switched capacitor block input

9 1/0 | P2[1] | Direct switched capacitor block input

10 I/0 P4[7]

11 110 P4[5]

12 110 | P4[3]

13 110 | P4[1]

14 OoCD OCDE | OCD even data I/0

15 OoCD OCDO | OCD odd data output

16 Power SMP | SMP connection to required external
components

17 110 P3[7]

18 110 P3[5]

19 110 P3[3]

20 110 P3[1]

21 I/0 P5[3]

22 I/0 P5[1]

23 I/0 P1[7] [I’CSCL

24 110 P1[5] |I°C SDA

25 NC No connection. Pin must be left floating

26 110 P1[3]

27 1/0 P1[1] |Crystal Input SXTALm ), I°C SCL,
ISSP-SCLK!!

28 Power Vbbb Supply voltage

29 NC No connection. Pin must be left floating

30 NC No connection. Pin must be left floating

31 1/0 P1[0] |Crystal output gXTALout) I°C SDA,
ISSP-SDATAL

32 I/0 P1[2]

33 1/0 P1[4] | Optional external clock input (EXTCLK)

34 110 P1[6]

35 110 P5[0]

36 110 P5[2]

37 110 P3[0]

38 110 P3[2]

39 110 P3[4]

40 110 P3[6]

Note

Figure 10. CY8C27002 56-pin PSoC Device
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Not for Production

VDD

PO[6], Al

PO[4], AIO

PO[2], AIO

PO[0], Al

P2[6], External VRef
P2[4], External AGND
P2[2], Al

P2[0], Al

P4[6]

P4[4]

P4[2]

P4[0]

CCLK

HCLK

XRES

P3[6]

P3[4]

P3[2]

P3[0]

P5[2]

P5[0]

P1[6]

P1[4], EXTCLK
P1[2]

P1[0], XTALOut, I2C SDA, €
NC

NC

12. These are the ISSP pins, which are not High Z at POR (Power On Reset). See the PSoC Programmable System-on-Chip Technical Reference Manual for details.
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Table 10. Register Map Bank 0 Table: User Space (continued)

g 2z | % g Sz | g x| & z Sz | &
3 ge | ¢ 3 ge | g 3 ge | ¢ 3 ge | ¢
= (7] ~ » ~ » ~ (7]
DBBO1CRO 27 # 67 A7 DEC_CR1 E7 RW
DCBO02DRO 28 # 68 A8 MUL_X E8 W
DCBO02DR1 29 W 69 A9 MUL_Y E9 W
DCBO02DR2 2A RW 6A AA MUL_DH EA R
DCBO02CRO 2B # 6B AB MUL_DL EB R
DCBO3DRO 2C # 6C AC ACC_DR1 EC RW
DCBO3DR1 2D W 6D AD ACC_DRO ED RW
DCBO03DR2 2E RW 6E AE ACC_DR3 EE RW
DCBO3CRO 2F # 6F AF ACC_DR2 EF RW
DBB10DRO 30 # ACBOOCR3 70 RW RDIORI BO RW FO
DBB10DR1 31 W ACBOOCRO 71 RW RDIOSYN B1 RW F1
DBB10DR2 32 RW ACBOOCR1 72 RW RDIOIS B2 RW F2
DBB10CRO 33 # ACBOOCR2 73 RW RDIOLTO B3 RW F3
DBB11DR0O 34 # ACBO1CR3 74 RW RDIOLT1 B4 RW F4
DBB11DR1 35 W ACBO1CRO 75 RW RDIORO0 B5 RW F5
DBB11DR2 36 RW ACBO1CR1 76 RW RDIORO1 B6 RW F6
DBB11CRO 37 # ACBO1CR2 77 RW B7 CPU_F F7 RL
DCB12DR0O 38 # ACBO02CR3 78 RW RDIMRI B8 RW F8
DCB12DR1 39 W ACBO02CRO 79 RW RDI1SYN B9 RW F9
DCB12DR2 3A RW ACBO2CR1 A RW RDIIS BA RW FA
DCB12CRO 3B # ACBO02CR2 7B RW RDITLTO BB RW FB
DCB13DRO 3C # ACBO3CR3 7C RW RDILT1 BC RW FC
DCB13DR1 3D W ACBO3CRO 7D RW RDITRO0 BD RW FD
DCB13DR2 3E RW ACBO3CR1 TE RW RDITRO1 BE RW CPU_SCR1 FE #
DCB13CRO 3F # ACBO3CR2 TF RW BF CPU_SCRO FF #
Blank fields are Reserved and must not be accessed. # Access is bit specific.
Table 11. Register Map Bank 1 Table: Configuration Space
z Z» 2 z =» 2 z Z» 2 z =» 1
Ia 2] o I [2] o Io [2] L I o
3 ge | ¢ 3 ge | ¢ 3 ge | ¢ 3 ge | g
PRTODMO 00 RW 40 ASC10CRO 80 RW Co
PRTODM1 01 RW 41 ASC10CR1 81 RW C1
PRTOICO 02 RW 42 ASC10CR2 82 RW C2
PRTOIC1 03 RW 43 ASC10CR3 83 RW C3
PRT1DMO 04 RW 44 ASD11CRO 84 RW C4
PRT1DM1 05 RW 45 ASD11CR1 85 RW C5
PRT1ICO 06 RW 46 ASD11CR2 86 RW C6
PRT1IC1 07 RW 47 ASD11CR3 87 RW Cc7
PRT2DMO 08 RW 48 ASC12CRO 88 RW C8
PRT2DM1 09 RW 49 ASC12CR1 89 RW C9
PRT2ICO 0A RW 4A ASC12CR2 8A RW CA
PRT2IC1 0B RW 4B ASC12CR3 8B RW CB
PRT3DMO 0C RW 4C ASD13CRO 8C RW CcC
PRT3DM1 0D RW 4D ASD13CR1 8D RW CD
PRT3ICO OE RW 4E ASD13CR2 8E RW CE
PRT3IC1 OF RW 4F ASD13CR3 8F RW CF
PRT4DMO 10 RW 50 ASD20CRO 90 RW GDI_O_IN DO RW
PRT4DM1 1 RW 51 ASD20CR1 91 RW GDI_E_IN D1 RW
PRT4ICO 12 RW 52 ASD20CR2 92 RW GDI_O_OU D2 RW
PRT4IC1 13 RW 53 ASD20CR3 93 RW GDI_E_OU D3 RW
PRT5DMO 14 RW 54 ASC21CRO 94 RW D4
PRT5DM1 15 RW 55 ASC21CR1 95 RW D5
PRT5ICO 16 RW 56 ASC21CR2 96 RW D6
PRT5IC1 17 RW 57 ASC21CR3 97 RW D7
18 58 ASD22CRO 98 RW D8
19 59 ASD22CR1 99 RW D9
1A 5A ASD22CR2 9A RW DA
1B 5B ASD22CR3 9B RW DB
1C 5C ASC23CRO 9C RW DC
Blank fields are Reserved and must not be accessed. # Access is bit specific.
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Electrical Specifications
This section presents the DC and AC electrical specifications of the CY8C27x43 PSoC device. For the most up to date electrical
specifications, confirm that you have the most recent datasheet by going to the web at http://www.cypress.com.

Specifications are valid for 40 °C < Tp <85 °C and T < 100 °C, except where noted. Specifications for devices running at greater
than 12 MHz are valid for —40 °C < Tp <70 °Cand T; <82 °C.

Figure 11. Voltage versus CPU Frequency

525 -|--------
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300 -f--------

93 kHz CPUFrequency 12 MHz 24 MHz

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

Table 12. Absolute Maximum Ratings

Symbol Description Min Typ Max Unit Notes

Tste Storage temperature -55 25 +100 °C |Higher storage temperatures
reduce data retention time.
Recommended storage
temperature is +25 °C + 25 °C.
Extended duration storage
temperatures above 65 °C
degrade reliability.

TeakeTEMP | Bake temperature - 125 See °C

package
label
teakeTivE | Bake time See - 72 Hours
package
label

Ta Ambient temperature with power applied -40 - +85 °C

Vpp Supply voltage on Vpp relative to Vss -0.5 - +6.0 \Y

Vio DC input voltage Vss - 0.5 - Vpp+05| V

Vioz DC voltage applied to tristate Vss - 0.5 - Vpp+05| V

Imio Maximum current into any port pin -25 - +50 mA

Ivalo Maximum current into any port pin configured as -50 - +50 mA

analog driver
ESD Electrostatic discharge voltage 2000 - - V' |Human body model ESD.
LU Latch-up current - - 200 mA

Document Number: 38-12012 Rev. AB Page 19 of 69
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DC Switch Mode Pump Specifications

Table 21 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 21. DC Switch Mode Pump (SMP) Specifications

Symbol Description Min Typ Max Unit Notes
Vpymp 5V 5 V output voltage 4.75 5.0 5.25 Vv Configured as in Note 15. Average,
neglecting ripple. SMP trip voltage is
setto 5.0 V.
Vpymp 3 V 3 V output voltage 3.00 3.25 3.60 \ Configured as in Note 15. Average,
neglecting ripple. SMP trip voltage is
setto 3.25 V.
lpumP Available output current Configured as in Note 15. SMP trip
Vgar = 1.5V, Vpymp =3.25V 8 - - mA | voltage is set to 3.25 V.
Vgar = 1.8V, Vpyyp =5.0V 5 - - mA SMP trip voltage is set to 5.0 V.
Vgard V Input voltage range from battery 1.8 - 5.0 \% Configured as in Note 15. SMP trip
voltage is set to 5.0 V.
Va3 V Input voltage range from battery 1.0 - 3.3 \Y Configured as in Note 15. SMP trip
voltage is setto 3.25 V.
VBATSTART Minimum input voltage from battery to start 11 - - \Y Configured as in Note 15.
pump
AVPUMP_Line Line regulation (over Vgay range) - 5 - %Vo | Configured as in Note 15. Vg is the

“Vpp Value for PUMP Trip” specified
by the VM[2:0] setting in the DC POR
and LVD Specification, Table 25 on
page 33.

Load regulation - 5 - %V | Configured as in Note 15. Vg is the
“Vpp Value for PUMP Trip” specified
by the VM[2:0] setting in the DC POR
and LVD Specification, Table 25 on

AVPUMP_Load

page 33.
AVpymp Ripple | Output voltage ripple (depends on - 100 - mVpp | Configured as in Note 15. Load is
- capacitor/load) 5 mA.

Ej Efficiency 35 50 - % Configured as in Note 15. Load is
5 mA. SMP trip voltage is set to
3.25V.

Fpump Switching frequency - 1.3 - MHz

DCpymp Switching duty cycle - 50 - %

Figure 12. Basic Switch Mode Pump Circuit
D1

™~
L1
®
o Vdd Veuwe
o ]
o ]
L, o B Cl
SMP B
Vgur = = C
BAT = Battery = PSoCm™ -
[=| =
| =]
Vss P

Note
15.L4 = 2 mH inductor, C1 = 10 mF capacitor, D4 = Schottky diode. See Figure 12.
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Table 23. 3.3-V DC Analog Reference Specifications
Reference Reference Power
ARF_CR Settin Symbol | Reference Description Min Typ Max Unit
[5:3] gs
VrerHi | RefHigh |2 x Bandgap 2.507 2.598 2.698 Y
RefP = high
ogan?;',v bias J%igh VagnD | AGND | Bandgap 1.203 1.307 1.424 Vv
VRerLo | Reflow |yss Vss Vss +0.012 | Vss+0.067 | V
VrerH | RefHigh |2 x Bandgap 2.516 2.598 2.683 v
RefP = high
Opamp bias ~Jow | YAeND | AGND |Bandgap 1.241 1.303 1.376 v
06110 VRerLo | Reflow |yss Vss Vss +0.007 | Vss+0.040 | V
VrerHl | RefHigh |2 x Bandgap 2.510 2.599 2.693 \Y
RefP = medi
o s o™ | Vagno | AGND | Bandgap 1.240 1.305 1.374 v
VRerLo | Reflow |yss Vss Vss +0.008 | Vss+0.048 | V
. Vrerni | RefHigh |2 x Bandgap 2.515 2.598 2.683 \Y;
S‘;;Prﬁgv or =medum "y, eno | AGND | Bandgap 1.258 1.302 1.355 v
VRerLo | Reflow |yss Vss Vss +0.005 | Vss+0.03 v
All power settings. - - - - - - -
0b111 Not allowed for 3.3 V

DC Analog PSoC Block Specifications

Table 24 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 24. DC Analog PSoC Block Specifications

Symbol Description Min Typ Max Unit
Rer Resistor unit value (continuous time) - 12.2 - kQ
Csc Capacitor unit value (switch cap) - 80 - fF

Document Number: 38-12012 Rev. AB
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DC POR and LVD Specifications

Table 25 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.

Note The bits PORLEV and VM in the following table refer to bits in the VLT_CR register. See the PSoC Programmable
System-on-Chip Technical Reference Manual for more information on the VLT_CR register.

Table 25. DC POR and LVD Specifications

Symbol Description Min Typ Max Unit Notes
Vpp value for PPOR trip (positive ramp) Vpp must be greater than or equal to
Vpporor | PORLEV[1:0] = 00b - 291 - \Y 2.5V during startup, reset from the
Vpporir | PORLEV[1:0] =01b - 4.39 - \ XRES pin, or reset from watchdog.
VPPORZR PORLEV[1:0] = 10b - 4.55 - \Y
Vpp value for PPOR trip (negative ramp)
VppoRo PORLEV[1:0] = 00b - 2.82 - \Y
VPPOR1 PORLEV[1:0] =01b - 4.39 - \Y
VppoR2 PORLEV[1:0] = 10b - 4.55 - \Y
PPOR hysteresis
VpHo PORLEV][1:0] = 00b - 92 - mV
VpH1 PORLEV[1:0] = 01b - 0 - mV
VpH2 PORLEV[1:0] = 10b - 0 - mV
VDD value for LVD trip
Vivbo M[2:0] = 000b 2.86 292 | 2.98" Y%
V\ivD1 VM 2:0] = 001b 2.96 3.02 3.08 \Y
Vivb2 VM[2:0] = 010b 3.07 3.13 3.20 \Y
Vivba VM[2:0] = 100b 4.39 4.48 4.57 \Y
VD5 VM[2:0] = 101b 4.55 464 | 47418 v
Vivbe VM[2:0] = 110b 4.63 4.73 4.82 \
LVD7 VM[2:0] = 111b 4.72 4.81 4.91 \Y
Vpp value for PUMP trip
VpumpPo VM[2:0] = 000b 2.96 3.02 3.08 \Y
PUMP1 VM[2:0] = 001b 3.03 3.10 3.16 \Y
PUMP2 VMJ[2:0] = 010b 3.18 3.25 3.32 \Y
Vpumpr3 VM[2:0] = 011b 411 4.19 4.28 \Y
VpeumpP4 VM[2:0] = 100b 4.55 4.64 4.74 \
PUMP5 VM[2:0] = 101b 4.63 4.73 4.82 \Y
PUMP6 VM[2:0] = 110b 472 4.82 4.91 \Y
PUMP7 VM[2:0] = 111b 4.90 5.00 5.10 \Y

Notes
17. Always greater than 50 mV above PPOR (PORLEV = 00) for falling supply.
18. Always greater than 50 mV above PPOR (PORLEYV = 10) for falling supply.
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AC Electrical Characteristics

AC Chip-Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and -40°C <Tp<85°C,0r3.0Vto 3.6 Vand—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 28. AC Chip-Level Specifications

Symbol Description Min Typ Max Unit Notes
Fimo Internal main oscillator (IMO) frequency 23.4 24 2461221 MHz | Trimmed. Utilizing factory trim
values.
Fepun CPU frequency (5 V nominal) 0.0914 | 24 24622 MHz | Trimmed. Utilizing factory trim
values. SLIMO mode = 0.
Fepuz CPU frequency (3.3 V nominal) 0.0914 | 12 12.323] MHz | Trimmed. Utilizing factory trim
values. SLIMO mode = 0.
Fasm Digital PSoC block frequency 0 48 49.2[22. 24] MHz |Refer to AC Digital Block
Specifications on page 40.
Foam Digital PSoC block frequency 0 24 24.6[24 MHz
F3oKk1 Internal low speed oscillator (ILO) 15 32 64 kHz
frequency
F3ok2 External crystal oscillator - 32.768 - kHz | Accuracy is capacitor and crystal
dependent. 50% duty cycle.
Faok U ILO untrimmed frequency 5 - 100 kHz | After areset and before the m8c
- starts to run, the ILO is not
trimmed. See the System Resets
section of the PSoC Technical
Reference Manual for details on
timing this
FeLL PLL frequency - 23.986 - MHz | Multiple (x732) of crystal
frequency.
tPLLSLEW PLL lock time 0.5 — 10 ms
tPLLSLEWSLOW PLL lock time for low gain Setting 0.5 - 50 ms
tos External crystal oscillator startup to 1% - 1700 2620 ms
tosace External crystal oscillator startup to - 2800 3800 ms | The crystal oscillator frequency
100 ppm is within 100 ppm of its final value
by the end of the Tyg,c period.
Correct operation assumes a
properly loaded 1 pyW maximum
drive level 32.768 kHz crystal.
3.0V<Vpp<55Y,
—40°C<Tp<85°C.
txrsT External reset pulse width 10 - - us
DCosm 24 MHz duty cycle 40 50 60 %
DC o ILO duty cycle 20 50 80 %
Stepoam 24 MHz trim step size - 50 - kHz
tPOWERUP Time from end of POR to CPU executing - 16 100 ms | wer-up from 0 V. See the System
code Resets section of the PSoC
Technical Reference Manual.
Fout,gy 48 MHz output frequency 46.8 | 48.0 492122, 23] MHz | Trimmed. Utilizing factory trim
values.
Fmax Maximum frequency of signal on row input - - 12.3 MHz
or row output.
SRpowER UP Power supply slew rate - - 250 V/ms |Vpp slew rate during power-up.

Notes
22.475V <Vpp <5.25V.
23.3.0 V < Vpp < 3.6 V. See application note Adjusting PSoC® Trims for 3.3V and 2.7 V Operation — AN2012 for information on trimming for operation at 3.3 V.
24. See the individual user module datasheets for information on maximum frequencies for user modules.
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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 18. Typical Opamp Noise

nV/rtHz
10000

1000 -

100 -

0.001 0.01 01 frequi)

AC Low-Power Comparator Specifications
The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V

and 40°C<Ty<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,or24Vto3.0Vand—-40°C<Ty<85°C, respectively. Typical

parameters apply to 5 V at 25 °C and are for design guidance only.

Table 32. AC Low-Power Comparator Specifications
Notes

Symbol Description
- - 50 us > 50 mV overdrive comparator
reference set within Vrgp pc-

LPC response time

Min Typ Max Unit

trLPC
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AC Digital Block Specifications

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

Table 33. AC Digital Block Specifications

Function Description | Min | Typ | Max | Unit Notes
All functions | Block input clock frequency
Vpp =24.75V - - 49.2 MHz
Vpp <4.75V - - 24.6 MHz
Timer 26 27] Input clock frequency
No capture, Vpp 24.75V - - 49.2 MHz
No capture, Vpp <4.75V - - 246 MHz
With capture - - 24.6 MHz
Capture pulse width sol28l | _ - ns
Counter Input clock frequency
No enable input, Vpp > 4.75 V - - 49.2 MHz
No enable input, Vpp <4.75V - - 24.6 MHz
With enable input - - 24.6 MHz
Enable input pulse width 50[28] - - ns
Dead Band Kill pulse width
Asynchronous restart mode 20 - - ns
Synchronous restart mode 501281 - - ns
Disable mode 50128l - - ns
Input clock frequency
Vpp 24.75V - - 49.2 MHz
Vpp <4.75V - - 24.6 MHz
CRCPRS Input clock frequency
(PRS Mode) ™y, S 475V - — [ 492 | MHz
Vpp <4.75V - - 24.6 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 50[28] - - ns
transmissions
Transmitter | Input clock frequency The baud rate is equal to the input clock frequency
Vpp = 4.75 V, 2 stop bits _ ~ [ 492 | MHz |divided by8.
Vpp = 4.75V, 1 stop bit - - 24.6 MHz
Vpp <4.75V - - 24.6 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 = 4.75V, 1 stop bit - - 24.6 MHz
Vpp <4.75V - - 24.6 MHz
Notes

26. Errata: When operated between 4.75V to 5.25V, the input capture signal cannot be sourced from Row Output signals or the Broadcast clock signals. This problem
has been fixed in silicon Rev B. For more information, see “Errata” on page 61.

27. Errata: When operated between 3.0V to 4.75V, the input capture signal can only be sourced from Row input signal that has been re-synchronized. This problem has
been fixed in silicon Rev B. For more information, see “Errata” on page 61.

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

29. Errata: In PSoC, when one output of one SPI Slave block is connected to the input of other SPI slave block, data is shifted correctly but last bit is read incorrectly. For
the workaround and more information related to this problem, see “Errata” on page 61.
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AC Analog Output Buffer Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and -40°C <Tp<85°C,0r3.0Vto 3.6 Vand—40 °C < Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 34. 5-V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max Unit
troB Rising settling time to 0.1%, 1 V Step, 100 pF load
Power = low - - 2.5 us
Power = high - - 25 us
tsos Falling settling time to 0.1%, 1 V Step, 100 pF load
Power = low - - 2.2 us
Power = high - - 2.2 us
SRRroB Rising slew rate (20% to 80%), 1 V Step, 100 pF load
Power = low 0.65 - - V/us
Power = high 0.65 - - Vius
SRroB Falling slew rate (80% to 20%), 1 V Step, 100 pF load
Power = low 0.65 - - V/ius
Power = high 0.65 - - Vius
BWgg Small signal bandwidth, 20 mVpp, 3 dB BW, 100 pF load
Power = low 0.8 - - MHz
Power = high 0.8 - - MHz
BWgg Large signal bandwidth, 1 Vpp, 3 dB BW, 100 pF load
Power = low 300 - - kHz
Power = high 300 - - kHz
Table 35. 3.3-V AC Analog Output Buffer Specifications
Symbol Description Min Typ Max Unit
troB Rising settling time to 0.1%, 1 V Step, 100 pF load
Power = low - - 3.8 us
Power = high - - 3.8 us
tsos Falling settling time to 0.1%, 1 V Step, 100 pF load
Power = low - - 26 us
Power = high - - 2.6 us
SRRroB Rising slew rate (20% to 80%), 1 V Step, 100 pF load
Power = low 0.5 - - Vius
Power = high 0.5 - - V/us
SRrog Falling slew rate (80% to 20%), 1 V Step, 100 pF load
Power = low 0.5 - - Vius
Power = high 0.5 - - V/us
BWog Small signal bandwidth, 20m V,,,, 3 dB BW, 100 pF load
Power = low 0.7 - - MHz
Power = high 0.7 - - MHz
BWog Large signal bandwidth, 1 V,,, 3 dB BW, 100 pF load
Power = low 200 - - kHz
Power = high 200 - - kHz
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AC I’C Specifications

Table 39 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 39. AC Characteristics of the 1°C SDA and SCL Pins

Symbol S Standard Mode Fast Mode Unit
Min Max Min Max
FscLize SCL clock frequency 0 100 0 400 kHz
tHDSTAI2C Hold time (repeated) start condition. After this period, the first clock 4.0 - 0.6 - us
pulse is generated.

tLowize Low period of the SCL clock 4.7 - 1.3 - us
tHiGHI2C High period of the SCL clock 4.0 - 0.6 - us
tsusTai2C Set up time for a repeated start condition 4.7 - 0.6 - us
tHDDATlZC Data hold time 0 - 0 - us
tsupaTi2c Data set up time 250 - 100033 - ns
tsusTolzc Set up time for stop condition 4.0 - 0.6 - us
tBUFI2C Bus-free time between a stop and start condition 4.7 - 1.3 - us
tspizc Pulse width of spikes are suppressed by the input filter. - - 0 50 ns

Figure 19. Definition for Timing for Fast/Standard Mode on the I2C Bus
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p
Note

33. A Fast-Mode 12C-bus device can be used in a Standard-Mode 12C-bus system, but the requirement tgy;.pat > 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 LB\N period of the SCL signal, it must output the next data bit
to the SDA line t,max * tsu.pat = 1000 + 250 = 1250 ns (according to the Standard-Mode 12C-bus specification) before the SCL line is released.
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Figure 24. 28-pin (210-Mil) SSOP
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Figure 25. 28-pin SOIC (0.713 x 0.300 x 0.0932 Inches) Package Outline, 51-85026
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Figure 26. 44-pin TQFP (10 x 10 x 1.4 mm) A44S Package Outline, 51-85064
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Device Programmers

All device programmers can be purchased from the Cypress
Online Store.

CY3216 Modular Programmer

The CY3216 Modular Programmer kit features a modular
programmer and the MiniProg1 programming unit. The modular
programmer includes three programming module cards and
supports multiple Cypress products. The kit includes:

m Modular Programmer Base

m 3 Programming Module Cards
m MiniProg Programming Unit

m PSoC Designer Software CD
m Getting Started Guide

m USB 2.0 Cable

Accessories (Emulation and Programming)

Table 43. Emulation and Programming Accessories

CY3207ISSP In-System Serial Programmer (ISSP)

The CY3207ISSP is a production programmer. It includes
protection circuitry and an industrial case that is more robust than
the MiniProg in a production-programming environment.

Note CY3207ISSP needs special software and is not compatible
with PSoC Programmer. The kit includes:

m CY3207 Programmer Unit

m PSoC ISSP Software CD

m 110 ~ 240 V Power Supply, Euro-Plug Adapter
m USB 2.0 Cable

Adapter[39]

Adapters can be found at

http://www.emulation.com.

Part # Pin Package Flex-Pod Kit[’] Foot Kit!38!
CY8C27143-24PXI 8-pin PDIP CY3250-27XXX CY3250-8PDIP-FK
CY8C27243-24PVXI 20-pin SSOP  |CY3250-27XXX CY3250-20SSOP-FK
CY8C27243-24SXI 20-pin SOIC | CY3250-27XXX CY3250-20SOIC-FK
CY8C27443-24PXI 28-pin PDIP  [CY3250-27XXX CY3250-28PDIP-FK
CY8C27443-24PVXI 28-pin SSOP  |CY3250-27XXX CY3250-285SOP-FK
CY8C27443-24SXI 28-pin SOIC | CY3250-27XXX CY3250-28S0IC-FK
CY8C27543-24AXI 44-pin TQFP  [CY3250-27XXX CY3250-44TQFP-FK
CY8C27643-24PVXI 48-pin SSOP | CY3250-27XXX CY3250-48SSOP-FK
CY8C27643-24LTXI 48-pin QFN CY3250-27XXXQFN CY3250-48QFN-FK

Notes

37. Flex-Pod kit includes a practice flex-pod and a practice PCB, in addition to two flex-pods.

38. Foot kit includes surface mount feet that can be soldered to the target PCB.

39. Programming adapter converts non-DIP package to DIP footprint. Specific details and ordering information for each of the adapters can be found

at http://www.emulation.com.
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Glossary (continued)

shift register

slave device

SROM

stop bit

synchronous

tri-state

UART

user modules

user space

Vbp

Vss

watchdog timer

Document Number: 38-12012 Rev. AB

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-build, pre-tested hardware/firmware peripheral functions that take care of managing and configuring the lower
level Analog and Digital PSoC Blocks. User Modules also provide high level API (Application Programming
Interface) for the peripheral function.

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

A name for a power net meaning "voltage drain." The most positive power supply signal. Usually 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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2. The Timer Capture Inputs are limited to re-synchronized Row Inputs when operating at less than 4.75 V.

m Problem Definition

When the device is operating at 3.0 V t0 4.75 V, the Input Capture signal source for a digital block operating in Timer mode is limited
to a Row Input signal that has been re-synchronized. Maximum width is 16-bits Timer Capture less than 4.75 V. The Row Output
signals, Analog Comparator input signals, or the Broadcast Clock signals cannot be used as a source for the Timer Capture signal.

m Parameters Affected
NA

m Trigger Condition(S)
Device operating with VCC between 3.0 V t0 4.75 V.

m Scope of Impact
Digital blocks operating in timer mode and user modules relying on the timer's output are affected by this errata element.

m Workaround

To connect the input capture signal to the output of another block, run the output of that block to a row output, then to a global
output, back to a global input, then a row input, where the signal can be re-synchronized.

To connect an analog comparator bus signal to an input capture, this signal must be routed to pass through a re-synchronizer. The
only way this can be accomplished is to route the analog comparator on an analog output bus to connect with an 1/0 pin. This will
use up the resource of the analog output bus, and even though this bus is designed for analog signals, the digital signal from the
Analog Comparator operates correctly when transmitted on this bus. After the signal reaches the pin, it is converted back to a digital
signal and is communicated back to the digital array using the global input bus for that pin. To make this connection, the port pin
must be setup with the global input bus enabled. To enable this configuration within PSoC Designer™, first turn ON the analog
output, and then enable the global input.

Figure 30. Resynchronized
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m Fix Status
Fix in silicon rev B

3. The I2C_CFG, 12C_SCR, and 12C_MSCR registers have some restrictions as to the CPU frequency that must be in effect
when these registers are written.

m Problem Definition

The CPU frequency must be set to one of the recommended values just prior to a write to these registers and can be immediately
set back to the original operating frequency in the instruction just following the register write. A write instruction to these registers
occurring at a CPU frequency that is not recommended could result in unpredictable behavior. The table below lists the possible
selections of the CPU memory for writes to the I12C_CFG, 12C_SCR, and 12C_MSCR registers, and it highlights the particular
settings that are recommended (Rec) and not recommended (NR).
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Document History Page (continued)

Document Title: CY8C27143/CY8C27243/CY8C27443/CY8C27543/CY8C27643, PSoC® Programmable System-on-Chip™
Document Number: 38-12012

Origin of | Submission
ECN Change Date

*Z 4066294 GVH 07/17/2013 |Added Errata footnotes (Note 1, 2, 3, 26, 27, 29).

Revision Description of Change

Updated PSoC Functional Overview:

Updated Digital System:

Added Note 1, 2 and referred the same notes in “Timers (8- to 32-bit)”.
Add)ed Note 3 and referred the same note in “SPI slave and master (up to
two)”.

Updated Electrical Specifications:

Updated AC Electrical Characteristics:

Updated AC Digital Block Specifications:

Added Note 26, 27 and referred the same notes in “Timer” parameter.
Added Note 29 and referred the same note in “SPIS” parameter.

Updated in new template.

AA 4416806 ASRI 07/09/2014 |Replaced references of “Application Notes for Surface Mount Assembly of
Amkor’s MicroLeadFrame (MLF) Packages” with “Design Guidelines for
Cypress Quad Flat No Extended Lead (QFN) Packaged Devices — AN72845”
in all instances across the document.

Added More Information.
Added PSoC Designer.
Removed “Getting Started”.

Updated Packaging Information:

spec 51-85024 — Changed revision from *E to *F.
spec 51-85026 — Changed revision from *G to *H.
spec 51-85064 — Changed revision from *E to *F.

Updated Reference Documents:
Removed references of spec 001-17397 and spec 001-14503 as these specs
are obsolete.

AB 4507916 ASRI 09/19/2014 |Updated Errata.

Completing Sunset Review.
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