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Active

M8C

8-Bit

24MHz

I2C, IrDA, SPI, UART/USART
LVD, POR, PWM, WDT
24

16KB (16K x 8)
FLASH

1K x 8

3V ~ 5.25V

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

-40°C ~ 85°C (TA)

Surface Mount

28-SSOP (0.209", 5.30mm Width)

28-SSOP
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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"
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Figure 6. Analog System Block Diagram for CY8C28x23 Figure 7. Analog System Block Diagram for CY8C28x13
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Table 7. 56-pin Part Pinout (SSOP) (continued)

s Type q

52‘_ Digital ypAnalog Nzlf:e Description

41 Input XRES | Active high external reset with internal
pull-down.

42 OCD M HCLK | OCD high speed clock output.

43 OCD M CCLK | OCD CPU clock output.

44 110 M P4[0]

45 110 M P4[2]

46 I/0 M P4[4]

47 I/0 M P4[6]

48 I/0 I, M P2[0] | Direct switched capacitor block input.

49 I/0 I, M P2[2] | Direct switched capacitor block input.

50 I/0 M P2[4] | External Analog Ground (AGND).

51 I/0 M P2[6] |External Voltage Reference (VRef).

52 I/0 I, M, S | PO[0O] |Analogcolumn mux and SAR ADC input.

53 I/0 /0, M, S| PO[2] |Analog column muxand SAR ADC input.
Analog column output.

54 I/0 /0, M, S | PO[4] | Analog column mux and SAR ADC input.
Analog column output.

55 I/0 I,M,S | PO[6] |Analogcolumn mux and SAR ADC input.

56 Power Vpp | Supply voltage.

LEGEND: A = Analog, | = Input, O = Output, S = SAR ADC Input, M = Analog Mux Bus Input, and OCD = On-Chip Debug.
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Table 12. CY8C28x23 Register Map Bank 0 Table: User Space

Name Addr (0,Hex) | Access Name Addr (0,Hex) | Access Name Addr (0,Hex) | Access Name Addr (0,Hex) | Access
PRTODR 00 RW DBC20DRO 40 # ASC10CRO 80 RW RDI2RI Co RW
PRTOIE 01 RW DBC20DR1 41 w ASC10CR1 81 RW RDI2SYN C1 RW
PRTOGS 02 RW DBC20DR2 42 RW ASC10CR2 82 RW RDI2IS C2 RW
PRTODM2 03 RW DBC20CRO 43 # ASC10CR3 83 RW RDI2LTO C3 RW
PRT1DR 04 RW DBC21DRO 44 # ASD11CRO 84 RW RDI2LT1 C4 RW
PRT1IE 05 RW DBC21DR1 45 w ASD11CR1 85 RW RDI2RO0 C5 RW
PRT1GS 06 RW DBC21DR2 46 RW ASD11CR2 86 RW RDI2RO1 C6 RW
PRT1DM2 07 RW DBC21CRO 47 # ASD11CR3 87 RW RDI2DSM Cc7 RW
PRT2DR 08 RW DCC22DR0 48 # 88 C8
PRT2IE 09 RW DCC22DR1 49 w 89 C9
PRT2GS 0A RW DCC22DR2 4A RW 8A CA
PRT2DM2 0B RW DCC22CR0O 4B # 8B CB
PRT3DR ocC RW DCC23DR0 4C # 8C cC
PRT3IE oD RW DCC23DR1 4D w 8D CcD
PRT3GS OE RW DCC23DR2 4E RW 8E CE
PRT3DM2 OF RW DCC23CR0O 4F # 8F CF
PRT4DR 10 RW 50 ASD20CRO 90 RW CUR_PP DO RW
PRT4IE 11 RW 51 ASD20CR1 91 RW STK_PP D1 RW
PRT4GS 12 RW 52 ASD20CR2 92 RW D2
PRT4DM2 13 RW 53 ASD20CR3 93 RW IDX_PP D3 RW
PRT5DR 14 RW 54 ASC21CRO 94 RW MVR_PP D4 RW
PRT5IE 15 RW 55 ASC21CR1 95 RW MVW_PP D5 RW
PRT5GS 16 RW 56 ASC21CR2 96 RW 12C0_CFG D6 RW
PRT5DM2 17 RW 57 ASC21CR3 97 RW 12C0_SCR D7 #
18 58 98 12C0_DR D8 RW
19 59 99 12C0_MSCR D9 #
1A 5A 9A INT_CLRO DA RW
1B 5B 9B INT_CLR1 DB RW
1C 5C 9C INT_CLR2 DC RW
1D 5D 9D INT_CLR3 DD RW
1E 5E 9E INT_MSK3 DE RW
1F 5F 9F INT_MSK2 DF RW

DBCOODRO 20 # AMX_IN 60 RW DECO_DH A0 RC INT_MSKO EO RW

DBCOODR1 21 w AMUX_CFG 61 RW DECO_DL A1 RC INT_MSK1 E1 RW

DBCOODR2 22 RW CLK_CR3 62 RW DEC1_DH A2 RC INT_VC E2 RC

DBCOOCRO 23 # ARF_CR 63 RW DEC1_DL A3 RC RES_WDT E3

DBC01DRO 24 # CMP_CRO 64 # A4 12C1_SCR E4 #

DBC01DR1 25 w ASY_CR 65 # A5 12C1_MSCR E5 #

DBC01DR2 26 RW CMP_CR1 66 RW A6 DEC_CRO* E6 RW

DBC01CRO 27 # 12C1_DR 67 RW A7 DEC_CR1* E7 RW

DCC02DR0O 28 # 68 MUL1_X A8 w MULO_X E8 w

DCCO02DR1 29 W 69 MUL1_Y A9 w MULO_Y E9 w

DCC02DR2 2A RW 6A MUL1_DH AA R MULO_DH EA R

DCC02CRO 2B # 6B MUL1_DL AB R MULO_DL EB R

DCCO03DRO 2C # TMP_DRO 6C RW ACC1_DR1 AC RW ACCO_DR1 EC RW

DCCO3DR1 2D w TMP_DR1 6D RW ACC1_DRO AD RW ACCO_DRO ED RW

DCCO03DR2 2E RW TMP_DR2 6E RW ACC1_DR3 AE RW ACCO_DR3 EE RW

DCCO03CRO 2F # TMP_DR3 6F RW ACC1_DR2 AF RW ACCO_DR2 EF RW

DBC10DRO 30 # ACBOOCR3 70 RW RDIORI BO RW FO

DBC10DR1 31 w ACBOOCRO 71 RW RDIOSYN B1 RW F1

DBC10DR2 32 RW ACBOOCR1 72 RW RDIOIS B2 RW F2

DBC10CRO 33 # ACBOOCR2 73 RW RDIOLTO B3 RW F3

DBC11DRO 34 # ACB01CR3 74 RW RDIOLT1 B4 RW F4

DBC11DR1 35 w ACB01CRO 75 RW RDIOROO B5 RW F5

DBC11DR2 36 RW ACBO1CR1 76 RW RDIORO1 B6 RW F6

DBC11CRO 37 # ACB01CR2 77 RW RDIODSM B7 RW CPU_F F7 RL

DCC12DR0O 38 # 78 RDIRI B8 RW F8

DCC12DR1 39 W 79 RDI1SYN B9 RW F9

DCC12DR2 3A RW 7A RDI1IS BA RW FA

DCC12CR0O 3B # 7B RDI1LTO BB RW FB

DCC13DR0O 3C # 7C RDIMLT1 BC RW FC

DCC13DR1 3D W 7D RDI1RO0 BD RW FD

DCC13DR2 3E RW 7E RDI1RO1 BE RW CPU_SCR1 FE #

DCC13CRO 3F # 7F RDI1DSM BF RW CPU_SCRO FF #

Blank fields are Reserved and should not be accessed. # Access is bit specific. *Address has a dual purpose, see “Mapping Exceptions” on page 251

Document Number: 001-48111 Rev. *O

Page 23 of 87



YPRESS

PERFORM

CY8C28243/CY8C28403/CY8C28413
CY8C28433/CY8C28445/CY8C28452
CY8C28513/CY8C28545
CY8C28623/CY8C28643/CY8C28645

Table 21. CY8C28x52 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 80 Co

PRTODM1 01 RW 41 81 Cc1

PRTOICO 02 RW 42 82 C2

PRTOIC1 03 RW 43 ACE_AMD_CR1 83 RW C3

PRT1DMO 04 RW 44 84 C4

PRT1DM1 05 RW 45 ACE_PWM_CR 85 RW C5

PRT1ICO 06 RW 46 ACE_ADCO_CR 86 RW C6

PRT1IC1 07 RW 47 ACE_ADC1_CR 87 RW c7

PRT2DMO 08 RW 48 88 C8

PRT2DM1 09 RW 49 ACE_CLK_CRO 89 RW C9

PRT2ICO 0A RW 4A ACE_CLK_CR1 8A RW CA

PRT2IC1 0B RW 4B ACE_CLK_CR3 8B RW CB

PRT3DMO oc RW 4C 8C cC

PRT3DM1 0D RW 4D ACEO1CR1 8D RW CD

PRT3ICO OE RW 4E ACEO1CR2 8E RW CE

PRT3IC1 OF RW 4F ASE11CRO 8F RW CF

PRT4DMO 10 RW 50 90 GDI_O_IN DO RW

PRT4DM1 11 RW 51 DECO0_CRO 91 RW GDI_E_IN D1 RW

PRT4ICO 12 RW 52 DEC_CR3 92 RW GDI_O_OuU D2 RW

PRT4IC1 13 RW 53 93 GDI_E_OU D3 RW

PRT5DMO 14 RW 54 94 DECO_CR D4 RW

PRT5DM1 15 RW 55 DEC1_CRO 95 RW DEC1_CR D5 RW

PRT5ICO 16 RW 56 DEC_CR4 96 RW DEC2_CR D6 RW

PRT5IC1 17 RW 57 97 DEC3_CR D7 RW
18 58 98 MUX_CRO D8 RW
19 59 DEC2_CRO 99 RW MUX_CR1 D9 RW
1A 5A DEC_CR5 9A RW MUX_CR2 DA RW
1B 5B 9B MUX_CR3 DB RW
1C 5C 9C IDAC_CR1 DC RW
1D 5D DEC3_CRO 9D RW OSC_GO_EN DD RW
1E 5E 9E OSC_CR4 DE RW
1F 5F 9F OSC_CR3 DF RW

DBCOOFN 20 RW CLK_CRO 60 RW GDI_O_IN_CR A0 RW OSC_CRO EO RW

DBCO0IN 21 RW CLK_CR1 61 RW GDI_E_IN_CR A1 RW OSC_CR1 E1 RW

DBC000OU 22 RW ABF_CRO 62 RW GDI_O_OU_CR A2 RW OSC_CR2 E2 RW

DBCOOCR1 23 RW AMD_CRO 63 RW GDI_E_OU_CR A3 RW VLT_CR E3 RW

DBCO1FN 24 RW CMP_GO_EN 64 RW RTC_H Ad RW VLT_CMP E4 RW

DBCO1IN 25 RW CMP_GO_EN1 65 RW RTC_M A5 RW ADCO_TR E5 RW

DBC010U 26 RW AMD_CR1 66 RW RTC_S A6 RW ADC1_TR E6 RW

DBC01CR1 27 RW ALT_CRO 67 RW RTC_CR A7 RW IDAC_CR2 E7 RW

DCCO02FN 28 RW ALT_CR1 68 RW A8 IMO_TR E8 RW

DCCO02IN 29 RW CLK_CR2 69 RW A9 ILO_TR E9 RW

DCC020U 2A RW AMUX_CFG1 6A RW AA BDG_TR EA RW

DCCO02CR1 2B RW 6B AB ECO_TR EB RW

DCCO3FN 2C RW TMP_DRO 6C RW AC MUX_CR4 EC RW

DCCO3IN 2D RW TMP_DR1 6D RW 12CO_ADDR AD RW MUX_CR5 ED RW

DCCO030U 2E RW TMP_DR2 6E RW AE EE

DCCO03CR1 2F RW TMP_DR3 6F RW AMUX_CLK AF RW EF

DBC10FN 30 RW 70 RDIORI BO RW FO

DBC10IN 31 RW 71 RDIOSYN B1 RW F1

DBC100U 32 RW 72 RDIOIS B2 RW F2

DBC10CR1 33 RW ACE_AMD_CRO 73 RW RDIOLTO B3 RW F3

DBC11FN 34 RW 74 RDIOLT1 B4 RW F4

DBC11IN 35 RW ACE_AMX_IN 75 RW RDIOROO B5 RW F5

DBC110U 36 RW ACE_CMP_CRO 76 RW RDIORO1 B6 RW F6

DBC11CR1 37 RW ACE_CMP_CR1 77 RW RDIODSM B7 RW CPU_F F7 RL

DCC12FN 38 RW 78 RDIMRI B8 RW F8

DCC12IN 39 RW ACE_CMP_GI_EN 79 RW RDI1SYN B9 RW F9

DCC120U 3A RW ACE_ALT_CRO 7A RW RDI1IS BA RW FLS_PR1 FA RW

DCC12CR1 3B RW ACE_ABF_CRO 7B RW RDI1LTO BB RW FB

DCC13FN 3C RW 7C RDIMLT1 BC RW FC

DCC13IN 3D RW ACEO_CR1 7D RW RDI1RO0 BD RW IDAC_CRO FD RW

DCC130U 3E RW ACEO_CR2 7E RW RDI1RO1 BE RW CPU_SCR1 FE #

DCC13CR1 3F RW ACEO_CR3 7F RW RDI1DSM BF RW CPU_SCRO FF #

Blank fields are Reserved and should not be accessed. # Access is bit specific. *Address has a dual purpose, see “Mapping Exceptions” on page 251
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DC Type-E Operational Amplifier 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,or3.0Vto 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. The Operational Amplifiers covered by these specifications are components of the Limited Type E

Analog PSoC blocks.
Table 28. 5V DC Type-E Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa |Input offset voltage (absolute value) - 25 15 mV |For0.2V <V <Vpp-12V.
- 2.5 20 mV |ForV|=0t0 0.2V and
V|N > VDD -1.2V.
TCVpsoa |Average input offset voltage drift - 10 - uv/°C
legoal ™! [Input leakage current (Port 0 Analog Pins) - 200 - nA |Gross tested to 1 pA.
Cinoa Input capacitance (Port 0 Analog Pins) - 4.5 9.5 pF |Package and pin dependent.
Temp = 25 °C.
Vemoa  |Common mode voltage range 0.0 - Vbp V
Isoa Amplifier supply current - 10 30 pA
Table 29. 3.3 V DC Type-E Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes
Vosoa |Input offset voltage (absolute value) - 25 15 mV |[For0.2V<Vy<Vpp-12V.
- 2.5 20 mV |ForV|y=0t00.2Vand
VlN > VDD -1.2V.
TCVosoa |Average input offset voltage drift - 10 - uv/eC
legoal ™! [Input leakage current (Port 0 Analog Pins) - 200 - nA  |Gross tested to 1 pA.
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 - Vbbb \Y
Isoa Amplifier supply current - 10 30 pA

DC 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 30. DC Low Power Comparator Specifications

Symbol Description Min Typ Max Units Notes
VRrerLpc | Low power comparator (LPC) reference 0.2 - Vpp —1 \
voltage range
VosLpc | LPC voltage offset - 25 30 mV
IsLpc LPC supply current - 10 40 pA
Note

13. Atypical behavior: Iggpop of Port 0 Pin 0 is below 1 nA at 25 °C; 50 nA over temperature. Use Port 0 Pins 1-7 for the lowest leakage of 200 nA.
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DC Analog Reference 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,or3.0Vto 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.

The guaranteed specifications for RefHI and RefLo are measured through the Analog Continuous Time PSoC blocks. The power
levels for RefHi and ReflLo refer to the Analog Reference Control register. AGND is measured at P2[4] in AGND bypass mode. Each
Analog Continuous Time PSoC block adds a maximum of 10mV additional offset error to guaranteed AGND specifications from the
local AGND buffer. Reference control power can be set to medium or high unless otherwise noted.

Note Avoid using P2[4] for digital signaling when using an analog resource that depends on the Analog Reference. Some coupling

of the digital signal may appear on the AGND.

Table 34. 5-V DC Analog Reference Specifications

GG Reference Power
ARF_CR Setti Symbol | Reference Description Min Typ Max Units
[5:3] ettings
0b000 RefPower = High | Vgegpy | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \
Opamp bias = High 1.214 1.279 1.341
Vacnp | AGND Vpp/2 Vpp/2 — Vpp/2 - Vpp/2+0.01| V
0.018 0.004
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.328 1.301 1.273
RefPower = High | Vggry | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \Y
Opamp bias = Low 0.228 1.284 1.344
Vaecnp | AGND Vpp/2 Vpp/2 — Vpp/2 - Vpp/2 + \Y
0.015 0.002 0.011
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.329 1.303 1.275
RefPower = VgerH1 | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \Y
Medium 1.224 1.287 1.345
Opamp bias =High [/, - " TAGND Vbp/2 Voo2-  |Vpp/2—- Vpp/2 + Y
0.014 0.001 0.012
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.328 1.304 1.275
RefPower = VgerH1 | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \Y
Medium 1.226 1.288 1.346
Opamp bias =Low [y " TAGND | Vpp/2 Vppl2—  |Vpp2—  |Vppl2+ v
0.014 0.001 0.012
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.328 1.304 1.276

Note

15. AGND tolerance includes the offsets of the local buffer in the PSoC block.
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B Sforenes Reference Power
ARF_CR Setti Symbol | Reference Description Min Typ Max Units
[5:3] ettings
0b011 RefPower = High | Vgegrn | Ref high 3 x Bandgap 3.736 3.887 4.030 \Y
Opamp bias =High [y, -~ TAGND 2 x Bandgap 2.525 2.598 2.667 Vv
VrerLo | Reflow Bandgap 1.265 1.302 1.335 \%
RefPower = High | Vgegry | Ref high 3 x Bandgap 3.747 3.894 4.034 \
Opamp bias = Low [y, " TAGND 2 x Bandgap 2.528 2.601 2.668 Vv
VrerLo | Reflow Bandgap 1.264 1.302 1.335 \%
RefPower = Vrern1 | Ref high 3 x Bandgap 3.749 3.897 4.035 \
Medium
Opamp bias = High Vagno | AGND 2 x Bandgap 2.529 2.602 2.668 \
VrerLo | Reflow Bandgap 1.264 1.302 1.335 \%
RefPower = Vrern1 | Ref high 3 x Bandgap 3.751 3.899 4.037 \
Medium
Opamp bias = Low Vagno | AGND 2 x Bandgap 2.530 2.603 2.669 \
VrerLo | Reflow Bandgap 1.264 1.302 1.335 \%
0b100 RefPower = High | Vgegrn | Ref high 2 x Bandgap + P2[6] | 2.483 — P2[6] | 2.578 — P2[6] | 2.669 — P2[6] | V
Opamp bias = High (P2[6]1=1.3V)
Vacno | AGND 2 x Bandgap 2.525 2.598 2.666 \Y
VrerLo | Reflow 2 x Bandgap — P2[6] | 2.512 - P2[6] | 2.602 — P2[6] | 2.684 — P2[6] | V
(P2[6] = 1.3 V)
RefPower = High | Vgern | Ref high 2 x Bandgap + P2[6] | 2.495 - P2[6] | 2.586 — P2[6] |2.673 - P2[6] | V
Opamp bias = Low (P2[6]1=1.3V)
Vagno | AGND 2 x Bandgap 2.528 2.601 2.668 \
VrerLo | Reflow 2 x Bandgap — P2[6] | 2.510 - P2[6] | 2.602 — P2[6] | 2.685 — P2[6] | V
(P2[6] = 1.3 V)
RefPower = Vrerni | Ref high 2 x Bandgap + P2[6] | 2.498 — P2[6] | 2.589 — P2[6] |2.674 — P2[6] | V
Medium (P2[6] = 1.3 V)
Opamp bias =High [y, - " TAGND 2 x Bandgap 2.529 2.601 2.668 v
VrerLo | Reflow 2 x Bandgap — P2[6] | 2.509 — P2[6] | 2.601 — P2[6] |2.685 - P2[6] | V
(P2[6] = 1.3 V)
RefPower = Vrerni | Ref high 2 x Bandgap + P2[6] | 2.500 — P2[6] | 2.591 — P2[6] |2.675 - P2[6] | V
Medium (P2[6] = 1.3 V)
Opamp bias = Low [/, - " TAGND 2 x Bandgap 2.530 2.603 2.669 Y
VrerLo | Reflow 2 x Bandgap — P2[6] | 2.508 — P2[6] | 2.601 — P2[6] | 2.686 — P2[6] | V
(P2[6] = 1.3 V)
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DC POR and LVD 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,or3.0Vto3.6Vand—40 °C <Tx <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 table below refer to bits in the VLT_CR register. See the PSoC Technical Reference Manual
for CY8C28xxx PSoC devices, for more information on the VLT_CR register.

Table 40. DC POR and LVD Specifications

Symbol Description Min Typ Max Units Notes
Vpp Value for PPOR Trip (positive ramp) Vpp mustbe greaterthan orequal
Vpporor | PORLEV[1:0] = 00b - 2.9 2.985 \Y to 2.5V during startup, reset from
Vpporir | PORLEV[1:0] =01b - 4.39 4.49 \Y the XRES pin, or reset from
Vpporor | PORLEV[1:0] = 10b - 4.55 4.65 \ Watchdog.
Vpp Value for PPOR Trip (negative ramp) Vpp mustbe greaterthan orequal
Vpporo | PORLEV[1:0] = 00b - 2.82 2.90 \Y to 2.5V during startup, reset from
Vppor1 |PORLEV[1:0]=01b - 4.39 4.49 \ the XRES pin, or reset from
Vpporz | PORLEV[1:0] = 10b - 4.55 4.64 \ Watchdog.
PPOR Hysteresis
VpHo PORLEV[1:0] = 00b - 92 - mV
VpH1 PORLEV[1:0] = 01b - 0 - mV
Vph2 PORLEV[1:0] = 10b - 0 - mV
Vpp Value for LVD Trip
Vivbo VM[2:0] = 000b 283 | 291 | 3.000' %
Vivp1 VM[2:0] = 001b 293 | 3.01 3.10 \
Vivb2 VM[2:0] = 010b 3.04 | 3.12 3.21 \
VivD3 VM[2:0] = 011b 3.90 | 3.99 4.09 \
VivDa VM[2:0] = 100b 438 | 447 4.58 \
Vivos VM[2:0] = 101b 454 | 463 | 4747 %
Vivpe VM[2:0] = 110b 462 | 471 4.83 \
Vivp7? VM[2:0] = 111b 4.71 4.80 4.92 \
Vpp Value for PUMP Trip
Vpumpo | YM[2:0] = 000b 293 | 3.01 3.10 \
Vpump1 | VYM[2:0] = 001b 3.00 | 3.08 3.17 \
Vpumpz | VM[2:0] = 010b 3.16 | 3.24 3.33 \
Vpumps | YM[2:0] = 011b 4.09 | 4417 4.28 \
Vpumps | VM[2:0] = 100b 453 | 462 4.74 \
Veumps | VM[2:0] = 101b 4.61 4.71 4.82 \
Vpumps | YM[2:0] = 110b 4.70 | 4.80 4.91 \
Vpumpz | YM[2:0] = 111b 488 | 4.98 5.10 \

Notes
16. Always greater than 50 mV above PPOR (PORLEYV = 00) for falling supply.
17. Always greater than 50 mV above PPOR (PORLEV = 10) for falling supply.
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Table 42 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,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 42. DC I2C Specifications[20]

Symbol Description Min Typ Max Units
ViLize Input low level - - 103xVpp| V [30V<Vpp<36V
- - |0.25xVpp \Y 475V <Vpp<525V
ViHi2c Input high level 0.7xVpp | — - \ 3.0V<Vpp<525V
VoLizc Output low level - - 0.4 V  |atsink current of 3 mA
- - 0.6 Vv at sink current of 6 mA
Note

Document Number: 001-48111 Rev. *O

20. All GPIOs meet the DC GPIO V,,_ and V specifications found in the DC GPIO Specifications sections. The IC GPIO pins also meet the above specs.
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Figure 10. PLL Lock Timing Diagram
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AC GPIO 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,or3.0Vto3.6Vand—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 44. AC GPIO Specifications

Symbol Description Min Typ Max | Units Notes

Ferio GPIO Operating Frequency 0 - 12.3 MHz | Normal Strong Mode

tRiseF Rise Time, Normal Strong Mode, Cload = 50 pF 3 - 18 ns |Vpp=4.5t05.25V, 10% —90%
tralF Fall Time, Normal Strong Mode, Cload = 50 pF 2 - 18 ns |Vpp=4.5t05.25V, 10% —90%
trises Rise Time, Slow Strong Mode, Cload = 50 pF 10 27 - ns |Vpp=31t05.25V, 10% —90%
tras Fall Time, Slow Strong Mode, Cload = 50 pF 10 22 - ns |Vpp=3t05.25V, 10% - 90%

Figure 13. GPIO Timing Diagram
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AC Operational Amplifier 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,or3.0Vto 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. The Operational Amplifiers covered by these specifications are components of both the Analog
Continuous Time PSoC blocks and the Analog Switched Cap PSoC blocks. Settling times, slew rates, and gain bandwidth are based
on the Analog Continuous Time PSoC block.

Power = High and Opamp bias = High is not supported at 3.3 V.

Table 45. 5V AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
troA Rising Settling Time from 80% of AV to 0.1% of
AV (Active Probe Loading, Unity Gain)
Power = Low, Opamp bias = Low - - 3.9 us
Power = Medium, Opamp bias = High - - 0.72 us
Power = High, Opamp bias = High - - 0.62 us
tsoa Falling Settling Time from 20% of AV to 0.1%
of AV (Active Probe Loading, Unity Gain)
Power = Low, Opamp bias = Low - - 59 us
Power = Medium, Opamp bias = High - - 0.92 us
Power = High, Opamp bias = High - - 0.72 us

SRroa [Rising Slew Rate (20% to 80%)(Active Probe
Loading, Unity Gain)

Power = Low, Opamp bias = Low 0.15 - - Vius
Power = Medium, Opamp bias = High 1.7 - - V/us
Power = High, Opamp bias = High 6.5 - - V/us

SRroa Falling Slew Rate (80% to 20%)(Active Probe
Loading, Unity Gain)

Power = Low, Opamp bias = Low 0.01 - - V/us

Power = Medium, Opamp bias = High 0.5 - - Vius

Power = High, Opamp bias = High 4.0 - - V/us
BWoa Gain Bandwidth Product

Power = Low, Opamp bias = Low 0.75 - - MHz

Power = Medium, Opamp bias = High 3.1 - - MHz

Power = High, Opamp bias = High 54 - - MHz
Enoa Noise at 1 kHz - 100 - nV/rt-Hz

Power = Medium, Opamp bias = High
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Table 46. 3.3 V AC Operational Amplifier Specifications

Power = Medium, Opamp bias = High

Symbol Description Min Typ Max Units Notes
tROA Rising Settling Time from 80% of AV to 0.1% of

AV (Active Probe Loading, Unity Gain)

Power = Low, Opamp bias = Low - - 3.92 us

Power = Low, Opamp bias = High - - 0.72 us
tsoa Falling Settling Time from 20% of AV to 0.1%

of AV (Active Probe Loading, Unity Gain)

Power = Low, Opamp bias = Low - - 5.41 us

Power = Medium, Opamp bias = High - - 0.72 us
SRroa |Rising Slew Rate (20% to 80%)(Active Probe

Loading, Unity Gain)

Power = Low, Opamp bias = Low 0.31 - - V/us

Power = Medium, Opamp bias = High 2.7 - - V/us
SRroa Falling Slew Rate (80% to 20%)(Active Probe

Loading, Unity Gain)

Power = Low, Opamp bias = Low 0.24 - - V/us

Power = Medium, Opamp bias = High 1.8 - - Vius
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 - 100 - nV/rt-Hz
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AC Type-E Operational Amplifier Specifications

Table 47 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,or2.4Vto3.0Vand-40°C <Tp <85 °C, respectively. Typical parameters
applyto 5V, 3.3V, or2.7V at 25 °C and are for design guidance only. The Operational Amplifiers covered by these specifications

are components of the Limited Type E Analog PSoC blocks.

Table 47. AC Type-E Operational Amplifier Specifications
Symbol Description Min Typ Max | Units Notes

Comparator Mode Response Time - 75 100 ns 50 mV overdrive.

AC Low Power Comparator 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,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 48. AC Low Power Comparator Specifications
Symbol Description Min Typ Max | Units Notes
trRLPC LPC Response Time - - 50 pus | =50 mV overdrive.
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Packaging Information
This section illustrates the packaging specifications for the CY8C28xxx PSoC devices, 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, refer to the Emulator Pod Dimension drawings at http://www.cypress.com.

Packaging Dimensions
Figure 17. 20-pin SSOP (210 Mils) Package Outline 020.21, 51-85077
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Table 57. Thermal Impedances per Package

Package Typical 0, 57
20-pin SSOP 80.8 °C/W
28-pin SSOP 45.4 °C/W
44-pin TQFP 24.0 °C/W
48-pin QFNIB3 16.7 °C/W
56-pin SSOP 67.5 °C/W

Capacitance on Crystal Pins

Table 58. Typical Package Capacitance on Crystal Pins

Package

Package Capacitance

20-pin SSOP

Pin9 = 0.0056 pF
Pin11 = 0.006048 pF

28-pin SSOP

Pin13 = 0.006796 pF
Pin15 = 0.006755 pF

44-pin TQFP

Pin16 = 0.009428 pF
Pin18 = 0.008635 pF

48-pin QFN

Pin17 = 0.008493 pF
Pin19 = 0.008742 pF

56-pin SSOP

Pin27 = 0.007916 pF

Pin31 = 0.007132 pF

Solder Reflow Specifications
Table 59 shows the solder reflow temperature limits that must not be exceeded.

Table 59. Solder Reflow Specifications

Package FrEm A g e
20-pin SSOP 260 °C 30 seconds
28-pin SSOP 260 °C 30 seconds
44-pin TQFP 260 °C 30 seconds
48-pin QFN 260 °C 30 seconds
56-pin SSOP 260 °C 30 seconds

Notes
32.T;=Tp + POWER X 6,5

33. 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 for PCB requirements.
34. Higher temperatures may be required based on the solder melting point. Typical temperatures for solder are 220 + 5 °C with Sn-Pb or 245 + 5 °C with Sn-Ag-Cu paste.

Refer to the solder manufacturer specifications.
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software. The latest PSoC ISSP software for this kit can be
downloaded from http://www.cypress.com. The kit includes:

All device programmers can be purchased from the Cypress

Online Store.

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.

m CY3207 Programmer Unit
m PSoC ISSP Software CD

Note The CY3207ISSP programmer needs the PSoC ISSP
software. It is not compatible with the PSoC Programmer

Accessories (Emulation and Programming)

Table 60. Emulation and Programming Accessories

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

Part #

Pin Package

Pod Kit[34]

Foot Kit[3!

Adapter[37]

CY8C28243-24PVXI

20-SSOP

CY3250-28XXX

CY3250-20SSOP-FK

CY8C28403-24PVXI
CY8C28413-24PVXI
CY8C28433-24PVXI
CY8C28445-24PVXI
CY8C28452-24PVXI

28-SSOP

CY3250-28XXX

CY3250-28SSOP-FK

Adapters can be found at

CY8C28513-24AXI
CY8C28545-24AXI

44-TQFP

CY3250-28XXX

CY3250-44TQFP-FK

CY8C28623-24LTXI
CY8C28643-24LTXI
CY8C28645-24LTXI

48-QFN

CY3250-28XXXQFN

CY3250-48QFN-FK

http://www.emulation.com.

Notes

35. Pod kit contains an emulation pod, a flex-cable (connects the pod to the ICE), two feet, and device samples.

36. Foot kit includes surface mount feet that can be soldered to the target PCB.
37. 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.

Document Number: 001-48111 Rev. *O

Page 74 of 87


http://www.emulation.com
http://www.emulation.com
http://www.cypress.com

CY8C28243/CY8C28403/CY8C28413
CY8C28433/CY8C28445/CY8C28452

CY8C28513/CY8C28545
CY8C28623/CY8C28643/CY8C28645

wllu‘

-
i CYPRESS

PERFOEM

\

Ordering Information

The following table lists the CY8C28xxx PSoC devices key package features and ordering codes.
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28-Pin (210-Mil) SSOP | CY8C28403-24PVXI —40°Cto85°C | N | 12 0 0(2(0|Y |24 8 |0]|16|1]|Y
28-Pin (210-Mil) SSOP | CY8C28403-24PVXIT | -40°Cto85°C | N | 12 0 0|2|0|Y |24 8 |0|16]|1]|Y
(Tape and Reel)
28-Pin (210-Mil) SSOP | CY8C28413-24PVXI —-40°Cto85°C | Y | 12 0 4 (1]|2|Y | 2424|016 | 1Y
28-Pin (210-Mil) SSOP | CY8C28413-24PVXIT | -40°Cto85°C | Y | 12 0 4 |1]12|Y |24 |24|0|16 | 1Y
(Tape and Reel)
44-Pin TQFP CY8C28513-24AXI —40°Cto85°C | Y | 12 0 4 (1|2|Y |40 40| 0| 16 | 1|Y
44-Pin TQFP (Tape and | CY8C28513-24AXIT —-40°Cto85°C | Y | 12 0 4 (1|2|Y |40 40| 0| 16 | 1|Y
Reel)
48-Pin Sawn QFN CY8C28623-24LTXI —40°Cto85°C | N | 12 6 0|2 |2 | N|44 |10 2|16 | 1]|Y
48-Pin Sawn QFN CY8C28623-24LTXIT | -40°Cto85°C | N | 12 6 0|2 |2 | N |44 |10|2|16|1]|Y
(Tape and Reel)
28-Pin (210-Mil) SSOP | CY8C28433-24PVXI —40°Cto85°C | Y | 12 6 4 |14 Y |24 |24|2 |16 |1 ]|Y
28-Pin (210-Mil) SSOP | CY8C28433-24PVXIT | -40°Cto85°C | Y | 12 6 4 (1 |4|Y |24 |24|2 |16 |1 |Y
(Tape and Reel)
20-Pin (210-Mil) SSOP | CY8C28243-24PVXI —40°Cto85°C | N |12 |12 | 0|2 |4|Y |16 |16 | 4|16 | 1 |Y
20-Pin (210-Mil) SSOP | CY8C28243-24PVXIT | 40°Cto85°C | N |12 |12 | 0 |2 |4 | Y |16 |16 | 4| 16 | 1 |Y
(Tape and Reel)
48-Pin Sawn QFN CY8C28643-24LTXI —40°Cto85°C | N |12 | 12 | O |2 |4 | Y |44 |44 | 4|16 | 1 |Y
48-Pin Sawn QFN CY8C28643-24LTXIT | -40°Cto85°C | N | 12 | 12 | O |2 |4 | Y |44 |44 | 4|16 | 1 |Y
(Tape and Reel)
28-Pin (210-Mil) SSOP | CY8C28445-24PVXI —40°Cto85°C | Y |12 |12 | 4 |2 |4 | Y |24 |24 | 4|16 | 1|Y
28-Pin (210-Mil) SSOP | CY8C28445-24PVXIT | -40°Cto85°C | Y |12 | 12 | 4 | 2 |4 | Y | 24 |24 | 4 | 16 | 1 |Y
(Tape and Reel)
44-Pin TQFP CY8C28545-24AXI —40°Cto85°C | Y |12 |12 |4 | 2|4 | Y |40 |40 | 4 |16 | 1Y
44-Pin TQFP (Tape and | CY8C28545-24AXIT —40°Cto85°C | Y |12 |12 | 4 |2 |4 |Y |40 |40 | 4|16 | 1Y
Reel)
48-Pin Sawn QFN CY8C28645-24LTXI —40°Cto85°C | Y |12 | 12 | 4 |2 |4 | Y |44 |44 | 4|16 | 1|Y
48-Pin Sawn QFN CY8C28645-24LTXIT | -40°Cto85°C | Y |12 | 12 | 4 | 2 |4 | Y |44 |44 | 4|16 |1 |Y
(Tape and Reel)
28-Pin (210-Mil) SSOP | CY8C28452-24PVXI —-40°Cto85°C | Y 8 12 (4|1 |4 | N | 24|24 |4 |16 | 1]|Y
28-Pin (210-Mil) SSOP | CY8C28452-24PVXIT | -40°Cto85°C | Y 8 12 (4|14 | N |24 |24 |4 |16 | 1]|Y
(Tape and Reel)
56-Pin SSOP OCD CY8C28000-24PVXI —40°Cto85°C | Y |12 | 12 | 4 |2 |4 | Y |44 |44 | 4|16 |1 |Y

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

duty cycle

emulator

external reset

Flash block

frequency

gain

12c

ICE

input/output (1/O)

interrupt

interrupt service
routine (ISR)

jitter

low-voltage

detect (LVD)

M8C

master device

The relationship of a clock period high time to its low time, expressed as a percent.

Duplicates (provides an emulation of) the functions of one system with a different system, so that the second
system appears to behave like the first system.

An active high signal that is driven into the PSoC device. It causes all operation of the CPU and blocks to stop
and return to a pre-defined state.

An electrically programmable and erasable, non-volatile technology that provides users with the programmability
and data storage of EPROMSs, plus in-system erasability. Non-volatile means that the data is retained when power
is off.

The smallest amount of Flash ROM space that may be programmed at one time and the smallest amount of Flash
space that may be protected. A Flash block holds 64 bytes.

The number of cycles or events per unit of time, for a periodic function.

The ratio of output current, voltage, or power to input current, voltage, or power, respectively. Gain is usually
expressed in dB.

Atwo-wire serial computer bus by Philips Semiconductors (now NXP Semiconductors). 12C is an Inter-Integrated
Circuit. It is used to connect low-speed peripherals in an embedded system. The original system was created in
the early 1980s as a battery control interface, but it was later used as a simple internal bus system for building
control electronics. 12C uses only two bi-directional pins, clock and data, both running at +5 V and pulled high
with resistors. The bus operates at 100 kbits/second in standard mode and 400 kbits/second in fast mode.

The in-circuit emulator that allows users to test the project in a hardware environment, while viewing the debugging
device activity in a software environment (PSoC Designer).

A device that introduces data into or extracts data from a system.

A suspension of a process, such as the execution of a computer program, caused by an event external to that
process, and performed in such a way that the process can be resumed.

A block of code that normal code execution is diverted to when the M8C receives a hardware interrupt. Many
interrupt sources may each exist with its own priority and individual ISR code block. Each ISR code block ends
with the RETI instruction, returning the device to the point in the program where it left normal program execution.

1. A misplacement of the timing of a transition from its ideal position. A typical form of corruption that occurs on
serial data streams.

2. The abrupt and unwanted variations of one or more signal characteristics, such as the interval between
successive pulses, the amplitude of successive cycles, or the frequency or phase of successive cycles.

A circuit that senses Vpp and provides an interrupt to the system when Vp falls lower than a selected threshold.

An 8-bit Harvard-architecture microprocessor. The microprocessor coordinates all activity inside a PSoC by
interfacing to the Flash, SRAM, and register space.

A device that controls the timing for data exchanges between two devices. Or when devices are cascaded in
width, the master device is the one that controls the timing for data exchanges between the cascaded devices
and an external interface. The controlled device is called the slave device.
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CY8C28433/CY8C28445/CY8C28452

CY8C28513/CY8C28545

CY8C28623/CY8C28643/CY8C28645

This section describes the errata for CY8C28243, CY8C28403, CY8C28413, CY8C28433, CY8C28445, CY8C28452, CY8C28513,
CY8C28545, CY8C28623, CY8C28643, CYBC28645 PSoC devices. Details include errata trigger conditions, scope of impact,
available workarounds, and silicon revision applicability.

Please contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number Device Characteristics
CY8C28403 All Variants
CY8C28243 All Variants
CY8C28413 All Variants
CY8C28433 All Variants
CY8C28445 All Variants
CY8C28513 All Variants
CY8C28545 All Variants
CY8C28643 All Variants
CY8C28645 All Variants
CY8C28452 All Variants
CY8C28623 All Variants

Qualification Status
Engineering Samples

Errata Summary

The following table defines the errata applicability to CY8C28xxx devices.

Note Each erratum in the table below is hyperlinked. Click on the item entry to jump to its description.

Items

Silicon
MPN Revision

10-bit SAR ADC does not meet DNL/INL
specification

CY8C28403 *A
CY8C28413
CY8C28513
CY8C28433
CY8C28243
CY8C28643
CY8C28445
CY8C28545
CY8C28645

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

used.

Wrong data read from IDAC_CRx and
DACx_D registers

CY8C28413 *A
CY8C28513
CY8C28433
CY8C28445
CY8C28545
CY8C28645
CY8C28452

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

used.
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