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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

M8C

8-Bit

24MHz

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

16

4KB (4K x 8)

FLASH

256 x 8

2.4V ~ 5.25V

A/D 8x14b; D/A 2x9b
Internal

-40°C ~ 85°C (TA)

Surface Mount

20-SOIC (0.295", 7.50mm Width)

20-SOIC

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"
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Pinouts

This section describes, lists, and illustrates the CY8C24x23A PSoC device pins and pinout configurations. Every port pin (labeled
with a “P”) is capable of digital I/O. However, Vgg, Vpp, SMP, and XRES are not capable of digital 1/O.

8-Pin Part Pinout

F CYPRESS

PERFORM

CY8C24123A
CY8C24223A
CY8C24423A

Table 2. 8-Pin PDIP and SOIC

Pin Type Pin i
No. | Digital | Analog | Name Description
1 1/0 110 PO[5] |Analog column mux input and column
output
2 110 110 PO[3] |Analog column mux input and column
output
3 1/0 P1[1] |Crystalinput (XTAL'[n]), I2C serial clock
(SCL), ISSP-SCLK*
4 Power Vss Ground connection
5 1/0 P1[0] [ Crystal output (XTALout), 12C serial
data (SDA), ISSP-SDATA]
6 110 | PO[2] |Analog column mux input
7 110 | PO[4] |Analog column mux input
8 Power Vop Supply voltage

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

Note

Figure 4. CY8C24123A 8-Pin PSoC Device

A, 10, PO[5] Voo
A, 10, PO[3] PO[4], A, |
12C SCL, XTALin, P1[1] PO[2, A, |

Vss P1[0], XTALout, 12C SDA

4. These are the ISSP pins, which are not high Z at POR. See the PSoC Technical Reference Manual for details.
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32-Pin Part Pinout

Table 5. 32-Pin QFN!

Pin No _ Type Pin Description Figure 7. CY8C24423A 32-Pin PSoC Device
Digital | Analog | Name oo
1 /0 P2[7] <<<< <<
2 | o P2p) EEEEsEEy
3 110 | P2[3] |Direct switched capacitor block input
4 110 | P2[1] |Direct switched capacitor block input P2[7] = 1 PO[2, A, |
5 Power Vgs | Ground connection P2[5] fm 2 PO[0], A, 1
6 Power SMP | SMP connection to external components A P2[6], Exteral VRef
required AP = 4 QFN P2[4], External AGND
7 o P1[7] |1°C SCL anl o (TopVew S
8 110 P1[5] 12C SDA 12C SCL, P1[7] |m 7 XRES
9 NC No connection. Pin must be left floating | '2C SPA PISI @ 8 P1[6]
10 110 P1[3]
1 110 P1[1] |XTALin, I°C SCL, ISSP-SCLKI®! SECZBEEEQ
12 Power Vgs | Ground Connection * c; 2 * ;
13 1/0 P1[0] |XTALout, ’C SDA, ISSP-SDATA®I § g° g
14 1/0 P1[2] g g w
15 1/0 P1[4] | Optional EXTCLK g 2
16 NC No connection. Pin must be left floating <
17 1/0 P1[6]
18 Input XRES | Active high external reset with internal
pull-down
19 110 | P2[0] |Direct switched capacitor block input
20 110 | P2[2] |Direct switched capacitor block input
21 1/0 P2[4] |External AGND
22 1/0 P2[6] |External Vgrgr
23 110 | PO[0] |Analog column mux input
24 110 | PO[2] |Analog column mux input
25 NC No connection. Pin must be left floating
26 110 | PO[4] |Analog column mux input
27 110 | PO[6] |Analog column mux input
28 Power Vb Supply voltage
29 110 | PO[7] |Analog column mux input
30 110 110 PO[5] |Analog column mux input and column
output
31 110 110 PO[3] [Analog column mux input and column
output
32 110 | PO[1] [Analog column mux input

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

Notes
7. The center pad on the QFN package must be connected to ground (Vgg) 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. See the PSoC Technical Reference Manual for details.
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Table 0-1. Register Map Bank 1 Table: Configuration Space

Name Addr (1,Hex) | Access Name Addr (1,Hex)| Access Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access
PRTODMO 00 RW 40 ASC10CRO 80 RW Cco
PRTODM1 01 RW 41 ASC10CR1 81 RW C1
PRTOICO 02 RW 42 ASC10CR2 82 RW Cc2
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 88 C8
PRT2DM1 09 RW 49 89 Cc9
PRT2ICO 0A RW 4A 8A CA
PRT2IC1 0B RW 4B 8B CB
0C 4C 8C cC
0D 4D 8D CD
OE 4E 8E CE
OF 4F 8F CF
10 50 ASD20CRO 90 RW GDI_O_IN DO RW
1 51 ASD20CR1 91 RW GDI_E_IN D1 RW
12 52 ASD20CR2 92 RW GDI_O_OuU D2 RW
13 53 ASD20CR3 93 RW GDI_E_OU D3 RW
14 54 ASC21CRO 94 RW D4
15 55 ASC21CR1 95 RW D5
16 56 ASC21CR2 96 RW D6
17 57 ASC21CR3 97 RW D7
18 58 98 D8
19 59 99 D9
1A 5A 9A DA
1B 5B 9B DB
1C 5C 9C DC
1D 5D 9D OSC_GO_EN DD RW
1E 5E 9E OSC_CR4 DE RW
1F 5F 9F OSC_CR3 DF RW
DBBOOFN 20 RW CLK_CRO 60 RW AO OSC_CRO EO RW
DBBOOIN 21 RW CLK_CR1 61 RW A1 OSC_CR1 E1 RW
DBB00OU 22 RW ABF_CRO 62 RW A2 OSC_CR2 E2 RW
23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN 24 RW 64 A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 ES5
DBB010U 26 RW AMD_CR1 66 RW A6 E6
27 ALT_CRO 67 RW A7 E7
DCBO02FN 28 RW 68 A8 IMO_TR E8 W
DCBO2IN 29 RW 69 A9 ILO_TR E9 W
DCB020U 2A RW 6A AA BDG_TR EA RW
2B 6B AB ECO_TR EB W
DCBO3FN 2C RW 6C AC EC
DCBO3IN 2D RW 6D AD ED
DCB030U 2E RW 6E AE EE
2F 6F AF EF
30 ACBOOCR3 | 70 RW RDIORI BO RW FO
31 ACBOOCRO | 71 RW RDIOSYN B1 RW F1
32 ACBOOCR1 | 72 RW RDIOIS B2 RW F2
33 ACBOOCR2 | 73 RW RDIOLTO B3 RW F3
34 ACBO1CR3 | 74 RW RDIOLT1 B4 RW F4
35 ACBO1CRO | 75 RW RDIOROO B5 RW F5
36 ACBO1CR1 | 76 RW RDIORO1 B6 RW F6
37 ACBO1CR2 | 77 RW B7 CPU_F F7 RL
38 78 B8 F8
39 79 B9 F9
3A TA BA FA
3B 7B BB FB
3C 7C BC FC
3D 7D BD FD
3E 7E BE CPU_SCR1 FE #
3F TF BF CPU_SCRO FF #
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 CY8C24x23A PSoC device. For the latest electrical specifications,
check if you have the most recent datasheet by visiting the website at http://www.cypress.com.

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

Refer to Table 29 on page 37 for the electrical specifications for the IMO using SLIMO mode.

Figure 9. Voltage versus CPU Frequency Figure 8. IMO Frequency Trim Options
A A
525 525
475 — 475
<
[N
o
< 5
a g
s g
g 3.60
[
3.00 3.00
240 240
> T T T T >
93kHz 3 MHz 12 MHz 24 MHz 93 kHz 6 MHz 12MHz 24 MHz
CPUFrequency IMOFrequency

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

Table 9. Absolute Maximum Ratings

Symbol Description Min Typ Max Units 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
degrades reliability.
TeakeTeEmp | 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 Vgg -0.5 - +6.0 Vv
Vio DC input voltage Vgs—-05| - Vpp+05| V
Vioz DC voltage applied to tri-state Vgs—05| - Vpp + 0.5 \%
Imio Maximum current into any port pin -25 - +50 mA
ESD Electrostatic discharge voltage 2000 - - \% Human body model ESD.
LU Latch up current - - 200 mA

Document Number: 38-12028 Rev. *V Page 18 of 71


http://www.cypress.com

CY8C24123A

|

=L CY8C24223A
e CYPRESS CY8C24423A
PERFORM
Table 23. 3.3-V DC Analog Reference Specifications (continued)
GG Reference Power
ARF_CR . Symbol | Reference Description Min Typ Max Units
[5:3] Settings
0b100 All power settings - - - - - - -
Not allowed at 3.3 V
0b101 RefPower = high VREFHI Ref High | P2[4] + Bandgap P2[4] + 1.211 | P2[4] + 1.285 | P2[4] + 1.348 | V
Opamp bias = high (P2[4] = Vpp/2)
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
VREFLO Ref Low | P2[4] — Bandgap P2[4] — 1.354 | P2[4] - 1.290 | P2[4]-1.197 | V
(P2[4] = Vpp/2)
RefPower = high VREFHI Ref High | P2[4] + Bandgap P2[4] + 1.209 | P2[4] + 1.289 | P2[4]+1.353 | V
Opamp bias = low (P2[4] = Vpp/2)
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
VREFLO Ref Low | P2[4] — Bandgap P2[4] - 1.352 | P2[4] —1.294 | P2[4]-1.222 | V
(P2[4] = Vpp/2)
RefPower =medium | VRgfn Ref High | P2[4] + Bandgap P2[4] + 1.218 | P2[4] + 1.291 | P2[4] + 1.351 \Y
Opamp bias = high (P2[4] = Vpp/2)
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
VREFLO Ref Low | P2[4] — Bandgap P2[4] — 1.351 | P2[4] —1.296 | P2[4]-1.224 | V
(P2[4] = Vpp/2)
RefPower =medium | VRrgpn) Ref High | P2[4] + Bandgap P2[4] + 1.215 | P2[4] + 1.292 | P2[4]1+1.354 | V
Opamp bias = low (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VREFLO Ref Low | P2[4] — Bandgap P2[4] - 1.352 | P2[4] —1.297 | P2[4]-1.227 | V
(P2[4] = Vpp/2)
0b110 RefPower = high VREFHI Ref High |2 x Bandgap 2.460 2.594 2.695 \Y
Opamp bias = high |y, '~ "~ "AGND | Bandgap 1.257 1.302 1.335 Vv
VREFLO Ref Low VSS VSS VSS +0.01 VSS + 0.029 \Y
RefPower = high VREFHI Ref High |2 x Bandgap 2.462 2.592 2.692 Vv
Opamp bias =low =y, """ "AGND | Bandgap 1.256 1.301 1.332 Vv
VREFLO Ref Low VSS VSS VSS +0.005 VSS +0.017 V
RefPower =medium | Vggpn Ref High |2 x Bandgap 2.473 2.593 2.682 \
Opamp bias = high =, AGND | Bandgap 1.257 1.301 1.330 Vv
VREFLO Ref Low VSS VSS Vss + 0.003 VSS +0.014 \Y
RefPower = medium | Vggrn Ref High |2 x Bandgap 2.470 2.594 2.685 \Y
Opamp bias =low [y, " "AGND | Bandgap 1.256 1.300 1.332 Vv
VREFLO Ref Low VSS VSS VSS +0.002 VSS +0.012 \Y
0b111 All power settings - - - - - - -
Not allowed at 3.3 V
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DC POR, SMP, and LVD Specifications

Table 24 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6Vand—-40°C<Tp<85°C,0r2.4Vto3.0Vand-40°C <Ty<85°C, respectively. Typical parameters
are measured at 5V, 3.3V, and 2.7 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 Sytem-on-Chip
Technical Reference Manual for more information on the VLT_CR register.

Table 26. DC POR and LVD Specifications

Symbol Description Min Typ Max Units Notes
Vpp value for PPOR trip Vpp must be greater than or
VppoRo PORLEV[1:0] = 00b 2.36 2.40 Vv equalto 2.5V during startup,
VppoR1 PORLEV[1:0] = 01b - 2.82 2.95 V reset from the XRES pin, or
VppoRr2 PORLEV[1:0] = 10b 4.55 4.70 \Y reset from watchdog.
Vpp value for LVD trip
Vv VM[2:0] = 000b 2.40 245 | 25112 v
LVDO : . . .
Vivp1 VM[2:0] = 001b 2.85 292 | 299" %
Vivp2 VM[2:0] = 010b 2.95 3.02 3.09 \
VivD3 VM[2:0] = 011b 3.06 3.13 3.20 \
LVD4 VM[2:0] = 100b 4.37 4.48 4.55 \
LVD5 VM[2:0] = 101b 4.50 4.64 4.75 \
Vivps VM[2:0] = 110b 4.62 4.73 4.83 \
Vivp7 VM[2:0] = 111b 4.71 4.81 4.95 \
Vpp Vvalue for SMP trip
Veumpo | VM[2:0] = 000b 2.50 255 | 2621 Y%
pump1 | VM[2:0] = 001b 2.96 3.02 3.09 \
Vpumpz | VM[2:0] = 010b 3.03 3.10 3.16 \
Veuwps | VM[2:0] = 011b 3.18 325 | 3.320%] v
pumps | VM[2:0] = 100b 4.54 4.64 4.74 \
pumps | VM[2:0] = 101b 4.62 4.73 4.83 \
pumps | VM[2:0] = 110b 4.71 4.82 4.92 \
Veumpr | VM[2:0] = 111b 4.89 5.00 5.12 \
Notes

12. Always greater than 50 mV above Vppor (PORLEV=00) for falling supply.
13. Always greater than 50 mV above Vppor (PORLEV=01) for falling supply.
14. Always greater than 50 mV above V ypg.
15. Always greater than 50 mV above V| p3.
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DC Programming Specifications

Table 27 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,or2.4Vto03.0Vand—40°C <Ty<85°C, respectively. Typical parameters
are measured at 5V, 3.3V, and 2.7 V at 25 °C and are for design guidance only.

Table 27. DC Programming Specifications

Symbol Description Min Typ Max Units Notes

Vppp Vpp for programming and erase 4.5 5 5.5 Vv ;I'htlﬁ sr;ecif{_catioln applies
o the functional require-
ments of external
programmer tools

VppLy Low Vpp for verify 24 25 2.6 \Y This specification applies
to the functional require-
ments of external
programmer tools

VppHy High Vpp for verify 5.1 5.2 5.3 \ This specification applies
to the functional require-
ments of external
programmer tools

VopiwriTe | Supply voltage for flash write operation 2.7 5.25 Vv This specification applies
to this device when it is
executing internal flash
writes

Iopp Supply current during programming or verify - 5 25 mA

ViLp Input low voltage during programming or verify - - 0.8 \%

Viup Input high voltage during programming or verify 2.1 - - \%

liLp Input current when applying V| p to P1[0] or P1[1] - - 0.2 mA | Driving internal pull-down

during programming or verify resistor

livp Input current when applying V|yp to P1[0] or P1[1] - - 1.5 mA | Drivinginternal pull-down

during programming or verify resistor

VoL Output low voltage during programming or verify - - Vgg +0.75 \%

Vonv Output high voltage during programming or verify Vpp—-1.0 - Vop \%

Flashgnpg | Flash endurance (per block) 50,000[6] - - — | Erasefwrite cycles per
block

Flashgnt | Flash endurance (total)[""] 1,800,000 - - - Erase/write cycles

Flashpr Flash data retention 10 - - Years

DC I’C Specifications

Table 28 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,or2.4Vto3.0Vand—40°C <Ty<85°C, respectively. Typical parameters
are measured at 5V, 3.3V, and 2.7 V at 25 °C and are for design guidance only.

Table 28. DC I2C Specifications!'®!

Symbol Description Min Typ Max Units Notes
ViLize Input low level - - | 0.3xVpp V  [24V<Vpp<3.6V
- - 0.25 x VDD \Y 475V < VDD <525V
ViHize Input high level 07xVpp | - - V  [24V<Vpp<525V
Notes

16. The 50,000 cycle flash endurance per block is only guaranteed if the flash is operating within one voltage range. Voltage ranges are 2.4 Vt0o 3.0V, 3.0 V to
3.6V,and4.75V to 5.25 V.

17. A maximum of 36 x 50,000 block endurance cycles is allowed. This may be balanced between operations on 36 x 1 blocks of 50,000 maximum cycles each, 36 x 2
blocks of 25,000 maximum cycles each, or 36 x 4 blocks of 12,500 maximum cycles each (to limit the total number of cycles to 36 x 50,000 and that no single block
ever sees more than 50,000 cycles).

For the full industrial range, the user must employ a temperature sensor user modLéIe (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.
18. All GPIOs meet the DC GPIO V,_and V| specifications found in the DC GPIO Specifications sections. The I2C GPIO pins also meet the above specs.
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Figure 11. PLL Lock Timing Diagram
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Figure 12. PLL Lock for Low Gain Setting Timing Diagram
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Figure 13. External Crystal Oscillator Startup Timing Diagram
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AC GPIO Specifications

These tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,or2.4Vto03.0Vand—40°C <Ty<85°C, respectively. Typical parameters
are measured at 5V, 3.3V, and 2.7 V at 25 °C and are for design guidance only.

Table 31. 5-V and 3.3-V AC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Fepio GPIO operating frequency 0 - 12 MHz | Normal Strong Mode

tRiseF Rise time, normal strong mode, Cload = 50 pF 3 — 18 ns Vpp =4.5t05.25V, 10% to 90%
tFallF Fall time, normal strong mode, Cload = 50 pF 2 — 18 ns Vpp =4.5t05.25V, 10% to 90%
tRiseS Rise time, slow strong mode, Cload = 50 pF 10 27 - ns Vpp =310 5.25V, 10% to 90%
tFallS Fall time, slow strong mode, Cload = 50 pF 10 22 - ns |Vpp=31t05.25V, 10% to 90%
Table 32. 2.7-V AC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Fepio GPIO operating frequency 0 - 3 MHz | Normal strong mode

tRiseF Rise time, normal strong mode, Cload = 50 pF 6 - 50 ns Vpp =2.4t03.0V, 10% to 90%
tFallF Fall time, normal strong mode, Cload = 50 pF 6 - 50 ns |Vpp=24t03.0V, 10% to 90%
tRiseS Rise time, slow strong mode, Cload = 50 pF 18 40 120 ns |Vpp=241t03.0V, 10% to 90%
tFallS Fall time, slow strong mode, Cload = 50 pF 18 40 120 ns |Vpp=241t03.0V, 10% to 90%

Figure 0-1. GPIO Timing Diagram
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Table 35. 2.7-V AC Operational Amplifier Specifications
Symbol Description Min Typ Max Units
tROA Rising settling time from 80% of AV to 0.1% of AV
(10 pF load, unity gain)
Power = low, Opamp bias = low - - 3.92 us
Power = medium, Opamp bias = high - - 0.72 us
tsoa Falling settling time from 20% of AV to 0.1% of AV
(10 pF load, unity gain)
Power = low, Opamp bias = low - - 5.41 us
Power = medium, Opamp bias = high - - 0.72 us
SRRroa Rising slew rate (20% to 80%) (10 pF load, unity gain)
Power = low, Opamp bias = low 0.31 - - V/us
Power = medium, Opamp bias = high 2.7 - - V/us
SRroa Falling slew rate (20% to 80%) (10 pF load, unity gain)
Power = low, Opamp bias = low 0.24 - - V/us
Power = medium, Opamp bias = high 1.8 - - V/us
BWoa Gain bandwidth product
Power = low, Opamp bias = low 0.67 - - MHz
Power = medium, Opamp bias = high 2.8 - - MHz
Enoa Noise at 1 kHz (Power = medium, Opamp bias = high) - 100 - nV/rt-Hz

When bypassed by a capacitor on P2[4], the noise of the analog ground signal distributed to each block is reduced by a factor of up
to 5 (14 dB). This is at frequencies above the corner frequency defined by the on-chip 8.1 K resistance and the external capacitor.

Figure 14. Typical AGND Noise with P2[4] Bypass

1000 -

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

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

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to
525V and-40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Ty<85°C,o0r2.4Vto3.0Vand-40°C < Ty <85 °C, respectively.
Typical parameters are measured at 5V, 3.3 V, and 2.7 V at 25 °C and are for design guidance only.

Table 37. 5-V and 3.3-V AC Digital Block Specifications

Function Description | Min | Typ | Max | Unit Notes
All functions | Block input clock frequency
Vpp24.75V - - 50.4 MHz
Vpp <4.75V - - 25.2 MHz
Timer Input clock frequency
No capture, Vpp 24.75V - - 50.4 MHz
No capture, Vpp <4.75V - - 25.2 MHz
With capture - - 25.2 MHz
Capture pulse width 500U - — ns
Counter Input clock frequency
No enable input, Vpp 24.75V - - 50.4 MHz
No enable input, Vpp <4.75V - - 25.2 MHz
With enable input - - 25.2 MHz
Enable input pulse width 500301 - - ns
Dead Band Kill pulse width
Asynchronous restart mode 20 - - ns
Synchronous restart mode 501591 - - ns
Disable mode 5013 - - ns
Input clock frequency
Vpp 24.75V - - 50.4 MHz
Vpp <4.75V - - 25.2 MHz
CRCPRS Input clock frequency
f\;’gé%) Vop 2 4.75V - ~ [ 504 | MHz
Vpp <4.75V - - 25.2 MHz
CRCPRS Input clock frequency - - 25.2 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 500U - — ns
transmissions
Transmitter Input clock frequency The baud rate is equal to the input clock frequency
Voo > 4.75 V, 2 stop bits - — [ 504 | MHz | dividedby8.
Vpp =4.75V, 1 stop bit - - 25.2 MHz
Vpp <4.75V - - 25.2 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 - - 50.4 MHz
Vpp = 4.75 V, 1 stop bit - - 25.2 MHz
Vpp <4.75V - - 252 MHz
Note

30. 50 ns minimum input pulse width is based on the input synchronizers running at 24 MHz (42 ns nominal period).
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AC Analog Output Buffer Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to
525V and-40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Ty<85°C,o0r2.4Vto3.0Vand-40°C < Ty <85 °C, respectively.
Typical parameters are measured at 5V, 3.3 V, and 2.7 V at 25 °C and are for design guidance only.

Table 39. 5-V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units

troB Rising settling time to 0.1%, 1 V Step, 100 pF load

Power = low - - 2.5 us

Power = high - - 2.5 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 - - V/us
SRroB Falling slew rate (80% to 20%), 1 V Step, 100 pF load

Power = low 0.65 - - Vlius

Power = high 0.65 - - V/us
BWog Small signal bandwidth, 20mVpp, 3dB BW, 100 pF load

Power = low 0.8 - - MHz

Power = high 0.8 - - MHz
BWog Large signal bandwidth, 1Vpp, 3dB BW, 100 pF load

Power = low 300 - - kHz

Power = high 300 - - kHz
Table 40. 3.3-V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units

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 - - 2.6 us

Power = high - - 2.6 us
SRRroB Rising slew rate (20% to 80%), 1 V Step, 100 pF load

Power = low 0.5 - - V/us

Power = high 0.5 - - V/us
SRroB Falling slew rate (80% to 20%), 1 V Step, 100 pF load

Power = low 0.5 - - Vlius

Power = high 0.5 - - V/us
BWog Small signal bandwidth, 20mV/,,, 3dB BW, 100 pF load

Power = low 0.7 - — MHz

Power = high 0.7 - - MHz
BWog Large signal bandwidth, 1V,,, 3dB BW, 100 pF load

Power = low 200 - - kHz

Power = high 200 - - kHz

Document Number: 38-12028 Rev. *V Page 47 of 71



. CY8C24123A
E CY8C24223A
=2 CYPRESS CY8C24423A

Table 44. 2.7-V AC External Clock Specifications

Symbol Description Min Typ Max Units Notes
FoscEXT Frequency with CPU clock divide by 134 0.093 - 123 | MHz
FOSCEXT Frequency with CPU clock divide by 2 or greatert®®l |  0.186 - 12.3 MHz
High period with CPU clock divide by 1 4.7 - 5300 ns
- Low period with CPU clock divide by 1 41.7 - - ns
- Power-up IMO to switch 150 - - us

AC Programming Specifications

Table 45 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6Vand—40°C<Tp<85°C,0r2.4Vto3.0Vand—-40°C<Ty<85°C, respectively. Typical parameters
are measured at 5V, 3.3V, and 2.7 V at 25 °C and are for design guidance only.

Table 45. AC Programming Specifications

Symbol Description Min Typ Max Units Notes
trRscLK Rise time of SCLK 1 - 20 ns
tescLk 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
FscLk Frequency of SCLK 0 - 8 MHz
tERASEB Flash erase time (block) - 20 - ms
tWRITE Flash block write time - 80 - 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
tbscLk2 Data out delay from falling edge of SCLK - - 70 ns [24<Vpp<3.0
tERASEALL Flash erase time (Bulk) - 20 - ms |Erase all blocks and

protection fields at once

tproGRAM_HOT | Flash block erase + flash block write time - — | 200081 | 'ms [0°C<Tj<100°C
tproGRAM_coLp | Flash block erase + flash block write time - — | 400881 | ms [-40°C<Tj<0°C
Notes

34. 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.

35. 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.

36. 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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Packaging Information

This section illustrates the packaging specifications for the CY8C24x23A PSoC device, along with the thermal impedances for each

package and the typical package capacitance on crystal pins.
Important Note Emulation tools may require a larger area on the target PCB than the chip's footprint. For a detailed description of

the emulation tools' dimensions, see the emulator pod drawings at http://www.cypress.com/design/MR10161

Packaging Dimensions

Figure 17. 8-Pin (300-Mil) PDIP
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Figure 20. 20-Pin (210-Mil) SSOP
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Figure 21. 20-Pin (300-Mil) Molded SOIC
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3. DIMENSIONS IN INCHES
MAX
4, PACKAGE WEIGHT 0.55gms

—  DOES INCLUDE MOLD MISMATCH AND ARE MEASURED AT THE MOLD PARTING LINE.
MOLD PROTRUSION/END FLASH SHALL NOT EXCEED 0010 in <0.254 mm) PER SIDE

MIN.

PART #
S20.3 [ STANDARD PKG.
S720.3[ LEAD FREE PKG.

Jo—
— 1
.

51-85024 *F

0.0091[0.2311
0.0125[0.3171
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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 Three 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 51. 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

Part Number Pin Package

Flex-Pod Kit[40]

Foot Kit!*'] Adapter[42]

All non-QFN All non-QFN CY3250-24X23A

Adapters can be found at

CY3250-8DIP-FK,
http://www.emulation.com.

CY3250-8SOIC-FK,
CY3250-20DIP-FK,
CY3250-20SOIC-FK,
CY3250-20SSOP-FK,
CY3250-28DIP-FK,
CY3250-28SOIC-FK,
CY3250-28SSOP-FK

Notes

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

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

42. 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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The following table lists the CY8C24x23A PSoC device’s key package features and ordering codes.
Table 52. CY8C24x23A PSoC Device Key Features and Ordering Information

(Tape and Reel)

o o e| £ 2| e ‘g
> 2 » | =sw k- o = § § a 2 ‘g' nE.
g 58 §8(38/28| 2 |m|B Q|||
8 P6 ig |68 | g 3 5| 8|s|2|3|Y4
o o T T2 8 2| 8| >|E|® | X
a < o < <
8-pin (300-mil) DIP CY8C24123A-24PXI 4K | 256 No |[-40°Cto+85°C| 4 6 6 4 2 No
8-pin (150-mil) SOIC CY8C24123A-24SXI 4K | 256 No |[-40°Cto+85°C| 4 6 6 4 2 No
?_I-_g;;)ne(;gg-gell()ﬂ?OIC CY8C24123A-24SXIT 4K 256 No |[-40°Cto+85°C| 4 6 6 4 2 No
20-pin (300-mil) DIP CY8C24223A-24PXI 4K | 256 | Yes |-40°Cto+85°C| 4 6 16 | 8 2 Yes
20-pin (210-mil) SSOP CY8C24223A-24PVXI 4K | 256 | Yes |-40°Cto+85°C| 4 6 16 | 8 2 Yes
(2%&“;%0&223) SSOP CY8C24223A-24PVXIT 4K | 256 | Yes |-40°Cto+85°C| 4 6 16 | 8 2 Yes
20-pin (300-mil) SOIC CY8C24223A-24SXI 4 K 256 | Yes |-40°Cto+85°C| 4 6 16 8 2 Yes
(%SL"Q%%?QR) oIiC CY8C24223A-24SXIT 4K | 256 | Yes |-40°Cto+85°C| 4 6 16 | 8 2 Yes
28-pin (300-mil) DIP CY8C24423A-24PXI 4K | 256 | Yes |-40°Cto+85°C| 4 6 24 | 10 2 Yes
28-pin (210-mil) SSO CY8C24423A-24PVXI 4K | 256 | Yes |-40°Cto+85°C| 4 6 24 | 10 2 Yes
(2'I§e;glena(r21c110|'\-’g]éll)) SSOP CY8C24423A-24PVXIT 4K | 256 | Yes |-40°Cto+85°C| 4 6 24 | 10 2 Yes
28-pin (300-mil) SOIC CY8C24423A-24SXI 4K 256 | Yes |-40°Cto+85°C| 4 6 24 | 10 2 Yes
28-pin (300-mil) SOIC CY8C24423A-24SXIT 4K | 256 | Yes |[-40°Cto+85°C| 4 6 24 | 10 2 Yes

32-pin (5 x 5 mm 1.00 max)
Sawn QFN

CY8C24423A-24LTXI 4K | 256 | Yes |-40°Cto+85°C| 4 6 24 |10 | 2 Yes

32-pin (5 x 5 mm 1.00 max)
Sawn QFN (Tape and Reel)

CY8C24423A-24LTXIT 4K | 256 | Yes |-40°Cto+85°C| 4 6 24 {10 | 2 Yes

56-pin OCD SSOP

CY8C24000A-24PVXI®T | 4K | 256 | Yes |-40°Cto+85°C| 4 | 6 |24 [ 10| 2 | Yes

Note For Die sales information, contact a local Cypress sales office or Field Applications Engineer (FAE).

Ordering Code Definitions

CY 8C24 xxx-SPxx

—I_— Package Type: Thermal Rating:
PX = PDIP Pb-free C = Commercial
SX = SOIC Pb-free | = Industrial
PVX = SSOP Pb-free E = Extended

LFX/LKX = QFN Pb-free
AX = TQFP Pb-Free

Speed: 24 MHz
Part Number

Family Code

Technology Code: C = CMOS
Marketing Code: 8 = Cypress PSoC

Company ID: CY = Cypress

Note

43. This part may be used for in-circuit debugging. It is NOT available for production.
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Document Conventions

Units of Measure
Table 54 lists the unit sof measures.

Table 54. Units of Measure

Numeric Conventions

Symbol Unit of Measure Symbol Unit of Measure
kB 1024 bytes us microsecond
dB decibels ms millisecond
°C degree Celsius ns nanosecond
fF femto farad ps picosecond
pF picofarad pVv microvolts
kHz kilohertz mV millivolts
MHz megahertz mVpp millivolts peak-to-peak
rt-Hz root hertz nVv nanovolts
kQ kilohm \Y volts
Q ohm uwW microwatts
MA microampere w watt
mA milliampere mm millimeter
nA nanoampere ppm parts per million
pA pikoampere % percent
mH millihenry

Hexadecimal numbers are represented with all letters in uppercase with an appended lowercase ‘h’ (for example, ‘14h’ or ‘3Ah’).
Hexadecimal numbers may also be represented by a ‘0x’ prefix, the C coding convention. Binary numbers have an appended
lowercase ‘b’ (for example, 01010100b’ or ‘01000011b’). Numbers not indicated by an ‘h’ or ‘b’ are decimals.

Glossary
active high 10.A logic signal having its asserted state as the logic 1 state.
11.A logic signal having the logic 1 state as the higher voltage of the two states.
analog blocks The basic programmable opamp circuits. These are SC (switched capacitor) and CT (continuous time) blocks.

These blocks can be interconnected to provide ADCs, DACs, multi-pole filters, gain stages, and much more.

analog-to-digital A device that changes an analog signal to a digital signal of corresponding magnitude. Typically, an ADC converts
(ADC) a voltage to a digital number. The digital-to-analog (DAC) converter performs the reverse operation.

API (Application A series of software routines that comprise an interface between a computer application and lower level services

Programming and functions (for example, user modules and libraries). APls serve as building blocks for programmers that create
Interface) software applications.

asynchronous A signal whose data is acknowledged or acted upon immediately, irrespective of any clock signal.

Bandgap A stable voltage reference design that matches the positive temperature coefficient of VT with the negative
reference temperature coefficient of VBE, to produce a zero temperature coefficient (ideally) reference.

bandwidth 1. The frequency range of a message or information processing system measured in hertz.

2. The width of the spectral region over which an amplifier (or absorber) has substantial gain (or loss); it is
sometimes represented more specifically as, for example, full width at half maximum.
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Glossary (continued)

shift register

slave device

SRAM

synchronous

tri-state

UART

user modules

user space

Vbp

Vss

watchdog timer

Document Number: 38-12028 Rev. *V

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 allowing users to store and retrieve data at a
high rate of speed. The term static is used because, after a value has been 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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This section describes the errata for the CY8C24xxxA device family. Details include errata trigger conditions, scope of impact, available
workaround, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number Ordering Information

CY8C24123A CY8C24123A-24PXI

CY8C24123A-24SXl
CY8C24123A-24SXIT
CY8C24223A-24PXI
CY8C24223A-24PVXI
CY8C24223A-24PVXIT
CY8C24223A-24SXI
CY8C24223A-24SXIT
CY8C24423A-24PXI
CY8C24423A-24PVXI
CY8C24423A-24PVXIT
CY8C24423A-24SXI
CY8C24423A-24SXIT
CY8C24423A-24LFXI
CY8C24423A-24LTXI
CY8C24423A-24LTXIT
CY8C24000A-24PVXI

CY8C24123A Qualification Status
Product Status: Production

CY8C24123A Errata Summary
The following table defines the errata applicability to available CY8C24123A family devices.

Items Part Number Silicon Revision Fix Status

[1.]. Internal Main Oscillator (IMO) Tolerance Deviation at CY8C24123A *A No silicon fix planned.
Temperature Extremes

Workaround is
required.

1. Internal Main Oscillator (IMO) Tolerance Deviation at Temperature Extremes

Problem Definition

Asynchronous Digital Communications Interfaces may fail framing beyond 0 to 70 °C. This problem does not affect end-product
usage between 0 and 70 °C.

Parameters Affected

The IMO frequency tolerance. The worst case deviation when operated below 0°C and above +70 °C and within the upper and
lower datasheet temperature range is +5%.

Trigger Condition(S)

The asynchronous Rx/Tx clock source IMO frequency tolerance may deviate beyond the data sheet limit of £2.5% when
operated beyond the temperature range of 0 to +70 °C.

Scope of Impact

This problem may affect UART, IrDA, and FSK implementations.

Workaround

Implement a quartz crystal stabilized clock source on at least one end of the asynchronous digital communications interface.

Fix Status
Silicon fix is not planned. The workaround mentioned above should be used.
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