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Obsolete

M8C

8-Bit

24MHz

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

16

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

20-SOIC (0.295", 7.50mm Width)

20-S0IC
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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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Designing with PSoC Designer

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

1. Select User Modules.

2. Configure user modules.

3. Organize and connect.

4. Generate, verify, and debug.

Select User Modules

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

Configure User Modules

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

Document Number: 38-12012 Rev. AB

Organize and Connect

You build signal chains at the chip level by interconnecting user
modules to each other and the I/0O pins. You perform the
selection, configuration, and routing so that you have complete
control over all on-chip resources.

Generate, Verify, and Debug

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

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

The last step in the development process takes place inside
PSoC Designer’s debugger (access by clicking the Connect
icon). PSoC Designer downloads the HEX image to the ICE
where it runs at full speed. PSoC Designer debugging capabil-
ities rival those of systems costing many times more. In addition
to traditional single-step, run-to-breakpoint and watch-variable
features, the debug interface provides a large trace buffer and
lets you to define complex breakpoint events that include
monitoring address and data bus values, memory locations and
external signals.
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44-pin Part Pinout
Table 5. Pin Definitions — 44-pin TQFP

m:, _ Type Pin Name Description Figure 7. CY8C27543 44-pin PSoC Device
- | Digital | Analog
1 lfe} P2[5]
2 1/0 | P2[3] |Direct switched capacitor block input %
3 1/0 | P2[1] |Direct switched capacitor block input ch
Z 70 PA[7] 0o &
5 /0 P4[5] (<<< <<<<B
E,oTXN5 o
- &0
8 Power SMP  |SMP connection to external components required FOIEIE g%_ P2[4], External AGND
9 1/0 P3[7] 32m P2[2] A
10 I/0 P3[5] ga: lff[g]’ Al
11 1/0 P3[3] 2dm P4[4]
12 /O P3[1] TQFP 28= P4[2]
R PA[7] |I2C SCL e
14 I/0 P1[5] [I“C SDA 25= P3[6]
15 | 10 PA[3] I,
16 I/0 P1[1] |Crystalinput (XTALin), °C SCL, ISSP-SCLKP®I | | "=~~~ "~~~ R
17 Power Vss Ground connection. CERE E 3 = g% 4
18 110 P1[0] |Crystal output fXTALout), I°C SDA, RS gtet®
ISSP-SDATA® 58 2 3 38
19 I/0 P1[2] 89 j S
20 1/0 P1[4] |Optional external clock input (EXTCLK) - 2 £
21 o P16] g 9
22 I/0 P3[0] -
23 I/0 P3[2]
24 I/0 P3[4]
25 I/0 P3[6]
26 Input XRES |Active high external reset with internal pull down
27 lfe} P4[0]
28 I/0 P4[2]
29 I/0 P4[4]
30 I/0 P4[6]
31 1/0 | P2[0] |Direct switched capacitor block input
32 1/0 | P2[2] |Direct switched capacitor block input
33 1/0 P2[4] |External Analog Ground (AGND)
34 1/0 P2[6] |External Voltage Reference (VRef)
35 1/0 | PO[0] |Analog column mux input
36 1/0 I/0 PO[2] |Analog column mux input and column output
37 1/0 I/0 PO[4] |Analog column mux input and column output
38 1/0 | PO[6] |Analog column mux input
39 Power Vpp Supply voltage
40 1/0 | PO[7] |Analog column mux input
41 1/0 I/O PO[5] |Analog column mux input and column output
42 1/0 I/0 PO[3] |Analog column mux input and column output
43 1/0 | PO[1] |Analog column mux input
44 I/0 P2[7]

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

Note
8. 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 8. Pin Definitions — 56-pin Part Pinout (SSOP) (continued)
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i Type i .

'F‘;I:- Digitaly’;nalog Nzlr:e Description

42 OCD HCLK | OCD high-speed clock output

43 OCD CCLK | OCD CPU clock output

44 110 P4[0]

45 110 P4[2]

46 110 P4[4]

47 110 P4[6]

48 1/0 | P2[0] | Direct switched capacitor block input

49 110 | P2[2] | Direct switched capacitor block input

50 1/0 P2[4] | External Analog Ground (AGND)

51 1/0 P2[6] | External Voltage Reference (VRef)

52 1/0 | PO[0] | Analog column mux input

53 1/0 | PO[2] | Analog column mux input and column
output

54 110 | PO[4] | Analog column mux input and column
output

55 1/0 | PO[6] | Analog column mux input

56 Power Vop Supply voltage

LEGEND: A = Analog, | = Input, O = Output, and OCD = On-Chip Debug.
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Register Reference

This section lists the registers of the CY8C27x43 PSoC device.
For detailed register information, see the PSoC Programmable
System-on-Chip Technical Reference Manual.

Register Conventions

The register conventions specific to this section are listed in the
following table.

Table 9. Register Conventions

Convention Description

Read register or bit(s)

Write register or bit(s)

Logical register or bit(s)

Clearable register or bit(s)

#[o[r[s[x

Access is bit specific

Table 10. Register Map Bank 0 Table: User Space

Register Mapping Tables

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

Note In the following register mapping tables, blank fields are
reserved and must not be accessed.

z S| 3 z S» | 2 z S» | Z z Sy | Z
2 Ta o o Tao o o Ia o M TIo o
3 ge 3 3 e | 2 3 g | 2 3 g2 | B
= (7] ~ » ~ » ~ (7]
PRTODR 00 RW 40 ASC10CRO 80 RW C0
PRTOIE 01 RW 41 ASC10CR1 81 RW C1
PRTOGS 02 RW 42 ASC10CR2 82 RW Cc2
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 C7
PRT2DR 08 RW 48 ASC12CRO 88 RW Cc8
PRT2IE 09 RW 49 ASC12CR1 89 RW C9
PRT2GS 0A RW 4A ASC12CR2 8A RW CA
PRT2DM2 0B RW 4B ASC12CR3 8B RW CB
PRT3DR 0C RW 4C ASD13CRO 8C RW CcC
PRT3IE 0D RW 4D ASD13CR1 8D RW CD
PRT3GS OE RW 4E ASD13CR2 8E RW CE
PRT3DM2 OF RW 4F ASD13CR3 8F RW CF
PRT4DR 10 RW 50 ASD20CRO 90 RW DO
PRT4IE 11 RW 51 ASD20CR1 91 RW D1
PRT4GS 12 RW 52 ASD20CR2 92 RW D2
PRT4DM2 13 RW 53 ASD20CR3 93 RW D3
PRT5DR 14 RW 54 ASC21CRO 94 RW D4
PRTS5IE 15 RW 55 ASC21CR1 95 RW D5
PRT5GS 16 RW 56 ASC21CR2 96 RW 12C_CFG D6 RW
PRT5DM2 17 RW 57 ASC21CR3 97 RW 12C_SCR D7 #
18 58 ASD22CRO 98 RW 12C_DR D8 RW
19 59 ASD22CR1 99 RW 12C_MSCR D9 #
1A 5A ASD22CR2 9A RW INT_CLRO DA RW
1B 5B ASD22CR3 9B RW INT_CLR1 DB RW
1C 5C ASC23CRO 9C RW DC
1D 5D ASC23CR1 9D RW INT_CLR3 DD RW
1E 5E ASC23CR2 9E RW INT_MSK3 DE RW
1F 5F ASC23CR3 9F RW DF
DBBOODRO 20 # AMX_IN 60 RW A0 INT_MSKO EO RW
DBBOODR1 21 W 61 A1 INT_MSK1 E1 RW
DBBOODR2 22 RW 62 A2 INT_VC E2 RC
DBBOOCRO 23 # ARF_CR 63 RW A3 RES_WDT E3 W
DBBO01DRO 24 # CMP_CRO 64 # Ad DEC_DH E4 RC
DBBO1DR1 25 W ASY_CR 65 # A5 DEC_DL E5 RC
DBBO01DR2 26 RW CMP_CR1 66 RW A6 DEC_CRO E6 RW

Blank fields are Reserved and must not be accessed.
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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 -|--------

L I e e bt e e T

abej oA pPPA

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
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Table 16. 5-V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes

CMRRpa | Common mode rejection ratio Specification is applicable at both High and
Power = low, Opamp bias = high 60 - - dB | Low opamp bias.
Power = medium, Opamp bias = high 60 - - dB
Power = high, Opamp bias = high 60 - - dB

GoLoa Open loop gain Specification is applicable at High opamp
Power = low, Opamp bias = high 60 - - dB | bias. For Low opamp bias mode, minimum is
Power = medium, Opamp bias = high 60 - - dB |60 dB.
Power = high, Opamp bias = high 80 - - dB

VouigHoa | High output voltage swing (internal
signals)
Power = low, Opamp bias = high Vpp—0.2 - - V
Power = medium, Opamp bias = high Vpp—0.2 - - V
Power = high, Opamp bias = high Vpp — 0. - - \%

VoLowoa | Low output voltage swing (internal
signals)
Power = low, Opamp bias = high - - 0.2
Power = medium, Opamp bias = high - - 0.2 V
Power = high, Opamp bias = high - - 0.5

Isoa Supply current (including associated
AGND buffer)
Power = low, Opamp bias = low - 150 200 uA
Power = low, Opamp bias = high - 300 400 A
Power = medium, Opamp bias = low - 600 800 uA
Power = medium, Opamp bias = high - 1200 1600 A
Power = high, Opamp bias = low - 2400 | 3200 A
Power = high, Opamp bias = high - 4600 6400 uA

PSRRpa | Supply voltage rejection ratio 60 - - dB |Vss<V|y<(Vpp—2.25)or(Vpp—1.25V)<

VIN < Vpp-
Table 17. 3.3-V DC Operational Amplifier Specifications
Symbol Description Min Typ Max Unit Notes

Vosoa Input offset voltage (absolute value) Power = high, Opamp bias = high
Power = low, Opamp bias = low - 1.4 10 mV | setting is not allowed for 3.3 V Vpp
Power = low, Opamp bias = high - 14 10 mV | operation.
Power = medium, Opamp bias = low - 14 10 mV
Power = medium, Opamp bias = high - 14 10 mV
Power = high, Opamp bias = low - 14 10 mV
Power = high, Opamp bias = high - - - mV

TCVpsoa |Average input offset voltage drift - 7 40 pv/iec

lEBOA Input leakage current (port 0 analog pins) - 20 - pA Gross tested to 1pA.

Cinoa Input capacitance (port 0 analog pins) - 4.5 9.5 pF | Package and pin dependent.

Temp = 25 °C.
Vemoa Common mode voltage range 0.2 - Vpp - 0.2 \Y The common-mode input voltage
range is measured through an analog
output buffer. The specification
includes the limitations imposed by the
characteristics of the analog output
buffer.
CMRRgpp | Common mode rejection ratio Specification is applicable at Low
Power = low, Opamp bias = low 50 - - dB opamp bias. For High bias mode
Power = medium, Opamp bias = low 50 - - dB (except High Power, High opamp
Power = high, Opamp bias = low 50 - - dB bias), minimum is 60 dB.

GoLoa Open loop gain Specification is applicable at Low
Power = low, Opamp bias = low 60 - - dB opamp bias. For High opamp bias
Power = medium, Opamp bias = low 60 - - dB mode (except High Power, High
Power = high, Opamp bias = low 80 - - dB opamp bias), minimum is 60 dB.

Document Number: 38-12012 Rev. AB
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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
Vrerni | RefHigh vp/2 + Bandgap Vpp/2 + 1.225 | Vpp/2 + 1.292 | Vpp/2 + 1.361 | V
RefPower = high
Opamp bias = high | YAeND | AGND |vpp2 Vpp/2 - 0.067 | Vpp/2 —0.002 | Vpp/2 +0.063 | V
VrerLo | Reflow |vg,/2 — Bandgap Vpp/2 - 1.35 | Vpp/2-1.293 | Vpp/l2 - 1.210 | V
VrerH | RefHigh |vgo/2 + Bandgap Vpp/2 + 1.218 | Vpp/2 + 1.294 | Vpp/2 + 1.370 | V
RefPower = high
Opamp bias =jow | YAGND | AGND |vpp2 Vpp/2 —0.038 | Vpp/2-0.001 | Vpp/2 +0.035 | V
0b000 VrerLo | Reflow |vg,/2 — Bandgap Vpp/2 — 1.329 | Vpp/2 — 1.296 | Vpp/2—-1.259 | V
VrerHi | RefHigh |vg/2 + Bandgap Vpp/2 + 1.221 | Vpp/2 + 1.294 | Vpp/2 + 1.366 | V
RefPower = medium
Opamp bias = high | VAeND | AGND 1vpp/2 Vpp/2 —0.050 | Vpp/2 - 0.002 | Vpp/2 +0.046 | V
VrerLo | Reflow |vg,/2 - Bandgap Vpp/2 — 1.331 | Vpp/2 — 1.296 | Vpp/2 — 1.260 | V
VrerH | RefHigh |vg/2 + Bandgap Vpp/2 + 1.226 | Vpp/2 + 1.295 | Vpp/2 + 1.365 | V
RefPower = medium
Opamp bias = low | 'AGND | AGND /vpp/2 Vpp/2 —0.028 | Vpp/2 - 0.001 | Vpp/2 +0.025 | V
VrerLo | Reflow |v,,/2 - Bandgap Vpp/2 — 1.329 | Vpp/2 — 1.297 | Vpp/2—-1.262 | V
Vrerni | RefHigh | po[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) 0.098 -0.018 +0.055
RefPower = high
Opamp bias ~high | VAeND | AGND | poj] P214] P2[4] P24 | -
VrerLo | Reflow | po[4]— p2[6] (P2[4] = | P2[4] - P2[6] - | P2[4] - P2[6] | P2[4]-P2[6] | V
Vpp/2, P2[6] = 0.5 V) 0.055 +0.013 +0.086
Vrerni | RefHigh | po[4) + p2[6] (P2[4] = | P2[4] + P2[6] - | P2[4] + P2[6] | P2[4] + P2[6] | V
Vpp/2, P2[6] = 0.5 V) 0.082 -0.011 +0.050
RefPower = high
Opamp bias ﬁow Vagnp | AGND | p2[4] P2[4] P2[4] P2[4] -
VrerLo | Reflow | po[4]— p2[6] (P2[4] = | P2[4] - P2[6] - | P2[4] - P2[6] | P2[4]-P2[6] | V
06001 Vpp/2, P2[6] = 0.5 V) 0.037 +0.006 +0.054
VrerH | RefHigh | pora) + p2[6] (P2[4] = | P2[4] + P2[6] - | P2[4] + P2[6] | P2[4]+P2[6] | V
Vpp/2, P2[6] = 0.5 V) 0.079 -0.012 +0.047
RefPower = medium
Opamp bias = high | YAGND | AGND p2[4] P2[4] P2[4] P2[4] -
VrerLo | Reflow | p2[4]1-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 +0.006 +0.057
Vrerni | RefHigh | po[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) 0.080 -0.008 +0.055
RefPower = medium
Opamp bias = low Vaeno | AGND | p2[4) P2[4] P2[4] P2[4] -
VrerLo | Reflow | po[4]-P2[6] (P2[4] = | P2[4]-P2[6]- | P2[4] - P2[6] | P2[4]-P2[6] | V
Vpp/2, P2[6] = 0.5 V) 0.032 +0.003 +0.042
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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 v, Vpp—0.06 | Vpp—-0.010 Vop v
RefP = high
Opamp bias ~high | YAeND | AGND  vpppo Vpo/2-0.05 | Vpp/2-0.002 | Vpp/2 +0.040 | V
VrerLo | Reflow |vyss Vss Vss +0.009 | Vss+0.056 | V
VRern | RefHigh v, Vpp —0.060 | Vpp - 0.006 Vbb v
RefP = high
Opamp bias ~jow | YAGND | AGND |vpypp Vpo/2 - 0.028 | Vpp/2 - 0.001 | Vpp/2 +0.025 | V
06010 VRerLo | Reflow |yss Vss Vss +0.005 | Vss+0.034 | V
_ Vrerni | RefHigh v, Vpp —0.058 | Vpp—0.008 Vob v
o o e Toaei” | Vaono | AGND |vpp2 Vpp/2 - 0.037 | Vpp/2 - 0.002 | Vpp/2 +0.033 | V
VRerLo | Reflow |yss Vss Vss +0.007 | Vss+0.046 | V
. Vrerni | RefHigh vy, Vpp - 0.057 | Vpp—0.006 Vb %
?)ELF’“?;“ ﬁira; T?g\,'y ™ Vagnp | AGND  |ypo2 Vpp/2 — 0.025 | Vpp/2 —0.001 | Vpp/2 + 0.022 | V
VRerLo | Reflow |yss Vss Vss +0.004 | Vss+0.030 | V
All power settings. - - - - - - -
0b011 Not allowed for 3.3 V
All power settings. - - - - - - -
0b100 Not allowed for 3.3 V
Vrerni | RefHigh | p2[4] + Bandgap P2[4] + 1.213 | P2[4] + 1.291 | P2[4]+1.367 | V
(P2[4] = Vpp/2)
RefPower = high
Opamp bias =%igh VagnD | AGND | p2[4] P2[4] P2[4] P2[4] v
VRerLo | Reflow |p2[4] - Bandgap P2[4] - 1.333 | P2[4]-1.294 | P2[4]-1.208 | V
(P2[4] = Vpp/2)
Vrerni | RefHigh | p2[4] + Bandgap P2[4] + 1.217 | P2[4] + 1.294 | P2[4] +1.368 | V
(P2[4] = Vpp/2)
RefPower = high
Opamp bias =?0W Vaeno | AGND | p2o4) P2[4] P2[4] P2[4] \Y;
VRerLo | Reflow | p2[4] — Bandgap P2[4] - 1.320 | P2[4] - 1.296 | P2[4]-1.261 | V
P2[4] = Vpp/2
05101 . (P2[4] = Vpp/2)
Vrerni | RefHigh | p2[4] + Bandgap P2[4] + 1.217 | P2[4] + 1.294 | P2[4] +1.369 | V
(P2[4] = Vpp/2)
RefPower = medium
Opamp bias = high | VAGND AGND | p2[4] P2[4] P2[4] P2[4] v
VRerLo | Reflow | p2[4] — Bandgap P2[4] - 1.322 | P2[4]—1.297 | P2[4]-1.262 | V
(P2[4] = Vpp/2)
Vrerni | RefHigh | p2[4] + Bandgap P2[4] + 1.219 | P2[4] +1.295 | P2[4]+1.37 | V
(P2[4] = Vpp/2)
RefPower = medium
Opamp bias = low VagnD | AGND | p2[4] P2[4] P2[4] P2[4] v
VRerLo | Reflow |p2[4] — Bandgap P2[4] - 1.324 | P2[4]-1.297 | P2[4]-1.262 | V
(P2[4] = Vpp/2)
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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
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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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AC External Clock 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 3.3V at 25 °C
and are for design guidance only.

Table 36. 5-V AC External Clock Specifications

Symbol Description Min Typ Max Unit
FoscexT Frequency 0.093 - 246 MHz
- High period 20.6 - 5300 ns
- Low period 20.6 - - ns
- Power-up IMO to switch 150 - - us

Table 37. 3.3-V AC External Clock Specifications

Symbol Description Min Typ Max Unit
FoscEXT Frequency with CPU clock divide by 1301 0.093 - 12.3 MHz
FoscEXT Frequency with CPU clock divide by 2 or greater(3] 0.186 - 24.6 MHz
- High period with CPU clock divide by 1 1.7 - 5300 ns
- Low period with CPU clock divide by 1 41.7 - - ns
- Power-up IMO to switch 150 - - us

AC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V t0 5.25 V
and -40°C<Tp<85°C,or3.0Vto 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 38. AC Programming Specifications

Symbol Description Min Typ Max Unit Notes

tRscLK Rise time of SCLK 1 - 20 ns

tFscLk Fall time of SCLK 1 - 20 ns

tsscLk Data setup time to falling edge of SCLK 40 - - ns

thscLk Data hold time from falling edge of SCLK 40 - - ns

Fscik Frequency of SCLK 0 - 8 MHz

tERASEB Flash erase time (Block) - 30 - ms

tWRITE Flash block write time - 10 - ms

tbscLk Data out delay from falling edge of SCLK - - 45 ns |Vpp>3.6

tbscLks Data out delay from falling edge of SCLK - - 50 ns |3.0<Vpp<3.6

tERASEALL Flash erase time (Bulk) - 95 - ms | Erase all Blocks and
protection fields at
once

tproGRAM HOT | Flash block erase + flash block write time - - 802l ms |0°C<Tj<100°C

tprOGRAM coLD | Flash block erase + flash block write time - - | 1602 [ ms |-40°C<Tj<0°C

Notes

30. Maximum CPU frequency is 12 MHz at 3.3 V. With the CPU clock divider set to 1, the external clock must adhere to the maximum frequency and duty cycle
requirements.

31. If the frequency of the external clock is greater than 12 MHz, the CPU clock divider must be set to 2 or greater. In this case, the CPU clock divider ensures that the
fifty percent duty cycle requirement is met.

32. For the full industrial range, you must employ a temperature sensor user module (FlashTemp) and feed the result to the temperature argument before writing.
Refer to the Flash APIs application note Design Aids — Reading and Writing PSoC® Flash — AN2015 for more information.
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Figure 22. 20-pin SOIC (0.513 x 0.300 x 0.0932 Inches) Package Outline, 51-85024

NOTE

PIN 1 ID 1. JEDEC STD REF MO-119
2. BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END FLASH,BUT

DOES INCLUDE MOLD MISMATCH AND ARE MEASURED AT THE MOLD PARTING LINE.

10 1
|:| |:| |:| |:| |:| |:| |:| |:| |:| MOLD PROTRUSION/END FLASH SHALL NOT EXCEED 0.010 in <0.254 mm) PER SIDE
\® 3. DIMENSIONS IN INCHES  MIN.
. MAX.
&2-9-11—3-9-110.300[7.620] 4, PACKAGE WEIGHT 0.55gms
*
0.394[10.0071
0.419[10.6421

20
_..|. |-— 0.026[0.660]
0.03200.812]
PART #

S20.3 [ STANDARD PKG.
’7 04970126231 |
0.513[13.030]1
\ f

SZEO.3| LEAD FREE PKG.
/ 0092123361
0.105[2.6671 J \\:'

| « | O]oovaroson \E 00091002310
001500.3811 0.0125[0.3171
0050012701

0.0501.270] 0.01900.4821 0.011800.2991
TYP.

ililiRililililil:

SEATING PLANE

51-85024 *F

Figure 23. 28-pin (300-Mil) Molded DIP

SEE LEAD END DPTiI:N;
TIN
14 1
Ao ) ' DIVENSIONS [N INCHESIHN) MIN.
\ | "
== REFERENCE JEDEC MO-09S
0.26006.60]
0.295[7.49]1 PACKAGE WEIGHT: 2.15gms
|
T T T T T Y Y T T Tl Tl Tl |PART#
15 28 P28.3 | STANDARD PKG.
0.030[0.76]
_l ™ 008002031 PZ28.3 | LEAD FREE PKG.

SEATING _PLANE

1.345[34.161
1.385[35.181

0.29007.361
“ 0.325[8.251

o] |

N 0.12003.051
Quaassl \0.140[3,55)
0.115[2.921 ; 3° MIN.
0.16004.06] y 0.015[0.381 0.01200.30]1
_ﬁ 0.06001.52]
0.090[2.28] 0.065[1.65] 0.385(9.78]
0.11002.791 0.015(0.38]
0.02000.501 SEE LEAD END OPTION

LEAD END OPTION
(LEAD #1, 14, 15 & 28>

.&n.rl“
%

51-85014 *G

Page 46 of 69

Document Number: 38-12012 Rev. AB



l!m

£ CYPRESS

PERFORM

\]

Thermal Impedances

Table 40. Thermal Impedances per Package

CY8C27143/CY8C27243
CY8C27443/CY8C27543

CY8C27643

Capacitance on Crystal Pins

Table 41. Typical Package Capacitance on Crystal Pins

Package Typical 6 JA[34] Package Package Capacitance
8-pin PDIP 120 °C/W 8-pin PDIP 2.8 pF
20-pin SSOP 116 °C/W 20-pin SSOP 2.6 pF
20-pin SOIC 79 °C/IW 20-pin SOIC 2.5 pF
28-pin PDIP 67 °C/W 28-pin PDIP 3.5 pF
28-pin SSOP 95 °C/W 28-pin SSOP 2.8 pF
28-pin SOIC 68 °C/W 28-pin SOIC 2.7 pF
44-pin TQFP 61 °C/W 44-pin TQFP 2.6 pF
48-pin SSOP 69 °C/W 48-pin SSOP 3.3 pF
48-pin QFN[®! 18 °C/W 48-pin QFN 2.3pF
56-pin SSOP 47 °C/W 56-pin SSOP 3.3 pF

Solder Reflow Specifications
The following table shows the solder reflow temperature limits that must not be exceeded. Thermap ramp rate should 3 °C or lower.

Table 42. Solder Reflow Specifications

Package Maximum Peak Temperature (T¢)[2¢! Maximum Time above T¢ — 5 °C
8-pin PDIP 260 °C 30 seconds
20-pin SSOP 260 °C 30 seconds
20-pin SOIC 260 °C 30 seconds
28-pin PDIP 260 °C 30 seconds
28-pin SSOP 260 °C 30 seconds
28-pin SOIC 260 °C 30 seconds
44-pin TQFP 260 °C 30 seconds
48-pin SSOP 260 °C 30 seconds
48-pin QFN 260 °C 30 seconds
56-pin SSOP 260 °C 30 seconds

Notes
34. TJ = TA + POWER x 0a.

35. To achieve the thermal impedance specified for the QFN package, refer to Design Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices —
AN72845 available at http://www.cypress.com.

36. Refer to Table 44 on page 53.
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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)

bias

block

buffer

bus

clock

comparator

compiler

configuration
space

crystal oscillator

cyclicredundancy

check (CRC)

data bus

debugger

dead band

digital blocks

digital-to-analog
(DAC)

3.

. A systematic deviation of a value from a reference value.
. The amount by which the average of a set of values departs from a reference value.
. The electrical, mechanical, magnetic, or other force (field) applied to a device to establish a reference level to

operate the device.

. A functional unit that performs a single function, such as an oscillator.
. A functional unit that may be configured to perform one of several functions, such as a digital PSoC block or

an analog PSoC block.

. A storage area for data that is used to compensate for a speed difference, when transferring data from one

device to another. Usually refers to an area reserved for IO operations, into which data is read, or from which
data is written.

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

from an external device.

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

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

patterns.

. A set of signals performing a common function and carrying similar data. Typically represented using vector

notation; for example, address[7:0].
One or more conductors that serve as a common connection for a group of related devices.

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

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

A program that translates a high level language, such as C, into machine language.

In PSoC devices, the register space accessed when the XIO bit, in the CPU_F register, is set to ‘1".

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

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

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

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

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

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

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

slave device

SROM

stop bit

synchronous

tri-state

UART

user modules

user space

Vbp

Vss

watchdog timer
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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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