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9.7 100-Pin Part Pinout (On-Chip Debug)

The 100-pin TQFP part is for the CY8C24094 OCD PSoC device.

Note This part is only used for in-circuit debugging. It is NOT available for production.
Table 8. 100-Pin Part Pinout (TQFP!9)

Pin ,_S —8’ Name Description Pin g E’ Name Description

No. -g E . No. g E -

1 NC No connection. Pin must be left floating 51 /10 |M P1[6]
2 NC No connection. Pin must be left floating 52 /10 |M P5[0]
3 110 |I,M |PO[1] Analog column mux input 53 /10 |M P5[2]
4 /o M P2[7] 54 |I/O |M P5[4]
5 /o M P2[5] 55 |I/0 |M P5[6]
6 110 |I,M |P2[3] Direct switched capacitor block input 56 /10 |M P3[0]
7 110 |I,M |P2[1] Direct switched capacitor block input 57 /10 |M P3[2]
8 /o M P4[7] 58 |lI/O |M P3[4]
9 /o M P4[5] 59 |lI/O |M P3[6]

10 /10 |M P4[3] 60 HCLK | OCD high speed clock output

1 /o M P4[1] 61 CCLK |OCD CPU clock output

12 OCDE |OCD even data I/O 62 Input XRES |Active high pin reset with internal pull-down
13 OCDO |OCD odd data output 63 /10 |M P4[0]

14 NC No connection. Pin must be left floating 64 /10 |M P4[2]

15 |Power Vss Ground connection 65 |Power Vss Ground connection

16 (/IO (M P3[7] 66 |I/O |M P4[4]

17 (IO (M P3[5] 67 |I/O |M P4[6]

18 /10 |M P3[3] 68 /o |ILM P2[0] Direct switched capacitor block input
19 /10 |M P3[1] 69 /0 |ILM P2[2] Direct switched capacitor block input
20 |I/O M P5[7] 70 |l/O P2[4] External AGND input
21 /10 |M P5[5] 71 NC No connection. Pin must be left floating
22 /o M P5[3] 72 110 | P2[6] External VREF input
23 /10 |M P5[1] 73 NC No connection. Pin must be left floating
24 /10 |M P1[7] 1?C SCL 74 /0 |I PO[0] Analog column mux input
25 NC No connection. Pin must be left floating 75 NC No connection. Pin must be left floating
26 NC No connection. Pin must be left floating 76 NC No connection. Pin must be left floating
27 NC No connection. Pin must be left floating 77 110 |I, M PO[2] Analog column mux input and column output
28 110 P1[5] 1°C SDA 78 NC No connection. Pin must be left floating
29 110 P1[3] 79 110 |I, M PO[4] Analog column mux input and column output
30 |[I/0 P1[1] |[Crystal (XTALin), I°C SCL, ISSP SCLK? 80 NC No connection. Pin must be left floating
31 NC No connection. Pin must be left floating 81 110 | I, M PO[6] Analog column mux input
32 Power Vss Ground connection 82 Power Vpp Supply voltage
33 |USB D+ 83 NC No connection. Pin must be left floating
34 |USB D- 84 |Power Vss Ground connection
35 |Power Vbp Supply voltage 85 NC No connection. Pin must be left floating
36 110 P7[7] 86 NC No connection. Pin must be left floating
37 110 P7[6] 87 NC No connection. Pin must be left floating
38 110 P7[5] 88 NC No connection. Pin must be left floating
39 110 P7[4] 89 NC No connection. Pin must be left floating
40 110 P7[3] 90 NC No connection. Pin must be left floating
41 110 P7[2] 91 NC No connection. Pin must be left floating
42 110 P7[1] 92 NC No connection. Pin must be left floating
43 110 P7[0] 93 NC No connection. Pin must be left floating
44 NC No connection. Pin must be left floating 94 NC No connection. Pin must be left floating
45 NC No connection. Pin must be left floating 95 110 |I, M PO[7] Analog column mux input
46 NC No connection. Pin must be left floating 96 NC No connection. Pin must be left floating
47 NC No connection. Pin must be left floating 97 110 |I/O, M |PO[5] Analog column mux input and column output
48 |10 P1[0] [Crystal (XTALout), 12C SDA, ISSP SDATAR 98 NC No connection. Pin must be left floating
49 110 P1[2] 929 110 |I/O, M |PO[3] Analog column mux input and column output
50 110 P1[4] Optional EXTCLK 100 NC No connection. Pin must be left floating

LEGEND A = Analog, | = Input, O = Output, NC = No connection. Pin must be left floating, M = Analog Mux Input, OCD = On-Chip Debugger.

Notes
19. All Vgg pins should be brought out to one common GND plane.
20. These are the ISSP pins, which are not High Z at POR. See the PSoC Technical Reference Manual for details.
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Figure 10. CY8C24094 OCD (Not for Production)
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10.4 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 PMAO_WA 40 RW ASC10CRO 80 RW USBI/O_CR2 | CO RW
PRTODM1 01 RW PMA1_WA 41 RW ASC10CR1 81 RW USB_CR1 c1 #
PRTOICO 02 RW PMA2_WA 42 RW ASC10CR2 82 RW
PRTOIC1 03 RW PMA3_WA 43 RW ASC10CR3 83 RW
PRT1DMO 04 RW PMA4_WA 44 RW ASD11CRO 84 RW EP1_CRO c4 #
PRT1DM1 05 RW PMA5_WA 45 RW ASD11CR1 85 RW EP2_CRO C5 #
PRT1ICO 06 RW PMA6_WA 46 RW ASD11CR2 86 RW EP3_CRO C6 #
PRT1IC1 07 RW PMA7_WA 47 RW ASD11CR3 87 RW EP4_CRO c7 #
PRT2DMO 08 RW 48 88 c8
PRT2DM1 09 RW 49 89 C9
PRT2ICO 0A RW 4A 8A CA
PRT2IC1 0B RW 4B 8B CB
PRT3DMO oc RW 4C 8C cc
PRT3DM1 0D RW 4D 8D CcD
PRT3ICO 0E RW 4E 8E CE
PRT3IC1 OF RW 4F 8F CF
PRT4DMO 10 RW PMAO_RA 50 RW 90 GDI_O_IN DO RW
PRT4DM1 11 RW PMA1_RA 51 RW ASD20CR1 91 RW GDI_E_IN D1 RW
PRT4ICO 12 RW PMA2_RA 52 RW ASD20CR2 92 RW GDI_O_Ou D2 RW
PRT4IC1 13 RW PMA3_RA 53 RW ASD20CR3 93 RW GDI_E_OU D3 RW
PRT5DMO 14 RW PMA4_RA 54 RW ASC21CRO 94 RW D4
PRT5DM1 15 RW PMA5_RA 55 RW ASC21CR1 95 RW D5
PRT5ICO 16 RW PMA6_RA 56 RW ASC21CR2 96 RW D6
PRT5IC1 17 RW PMA7_RA 57 RW ASC21CR3 97 RW D7

18 58 98 MUX_CRO D8 RW

19 59 99 MUX_CR1 D9 RW

1A 5A 9A MUX_CR2 DA RW

1B 5B 9B MUX_CR3 DB RW
PRT7DMO 1C RW 5C 9C DC
PRT7DM1 1D RW 5D 9D OSC_GO_EN | DD RW
PRT7ICO 1E RW 5E 9E OSC_CR4 DE RW
PRT7IC1 1F RW 5F 9F OSC_CR3 DF RW
DBBOOFN 20 RW CLK_CRO 60 RW A0 OSC_CRO EO RW
DBBOOIN 21 RW CLK_CR1 61 RW A1 OSC_CR1 E1 RW
DBB0O0OU 22 RW ABF_CRO 62 RW A2 OSC_CR2 E2 RW

23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN 24 RW CMP_GO_EN 64 RW A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 E5
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
DCBO02IN 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 TMP_DRO 6C RW AC MUX_CR4 EC RW
DCBO3IN 2D RW TMP_DR1 6D RW AD MUX_CR5 ED RW
DCB030U 2E RW TMP_DR2 6E RW AE EE

2F TMP_DR3 6F RW AF EF

30 ACBOOCR3 70 RW RDIORI BO RW FO

31 ACBO0CRO 71 RW RDIOSYN B1 RW F1

32 ACBOOCR1 72 RW RDIOIS B2 RW F2

33 ACBO0OCR2 73 RW RDIOLTO B3 RW F3

34 ACB01CR3 74 RW RDIOLT1 B4 RW F4

35 ACBO01CRO 75 RW RDIOROO B5 RW F5

36 ACBO1CR1 76 RW RDIORO1 B6 RW F6

37 ACB01CR2 77 RW B7 CPU_F F7 RL

38 78 B8 F8

39 79 B9 F9

3A 7A BA FA

3B 7B BB FB

3C 7C BC FC

3D 7D BD DAC_CR FD RW

3E 7E BE CPU_SCR1 FE #

3F 7F BF CPU_SCRO FF #

Blank fields are reserved and should not be accessed.
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11.3.4 DC Operational Amplifier Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and —40°C <Tp<85°C,or3.0V1to03.6Vand-40°C <Tp<85°C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

The operational amplifier is a component of both the analog continuous time PSoC blocks and the analog switched capacitor PSoC

blocks. The guaranteed specifications are measured in the analog continuous time PSoC block.

Table 14. 5-V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value)
Power = low, Opamp bias = high - 1.6 10 mV
Power = medium, Opamp bias = high - 1.3 8 mV
Power = high, Opamp bias = high - 1.2 7.5 mV
TCVosoa | Average input offset voltage drift - 7.0 35.0 pv/°C
lEBOA Input leakage current (Port 0 analog pins) - 20 - pA | 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 - Vpp \Y The common-mode input
Common mode voltage range 05 _ Vpp—0.5 \% voltage range is measured
(high power or high Opamp bias) through an analog output
buffer. The specification
includes the limitations
imposed by the characteristics
of the analog output buffer.
GoLoa Open loop gain
Power = low, Opamp bias = high 60 - - dB
Power = medium, Opamp bias = high 60 - - dB
Power = high, Opamp bias = high 80 - - dB
VonicHoa | High output voltage swing (internal signals)
Power = low, Opamp bias = high Vpp—0.2 - - \%
Power = medium, Opamp bias = high Vpp - 0.2 - - \Y
Power = high, Opamp bias = high Vpp—0.5 - - \Y,
VoLowoa | Low output voltage swing (internal signals)
Power = low, Opamp bias = high - - 0.2 \Y,
Power = medium, Opamp bias = high - - 0.2 \%
Power = high, Opamp bias = high - - 0.5 \%
Isoa Supply current (including associated AGND
buffer)
Power = low, Opamp bias = low - 400 800 MA
Power = low, Opamp bias = high - 500 900 MA
Power = medium, Opamp bias = low - 800 1000 MA
Power = medium, Opamp bias = high - 1200 1600 MA
Power = high, Opamp bias = low - 2400 3200 MA
Power = high, Opamp bias = high - 4600 6400 MA
PSRRpa | Supply voltage rejection ratio 65 80 - dB |Vgs<V|y<(Vpp—2.25)or
(Vpp—1.25V) <V |y £ Vpp.
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Table 15. 3.3-V DC Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) Power = high, Opamp bias =
Power = low, Opamp bias = high - 1.65 10 mV | high setting is not allowed for
Power = medium, Opamp bias = high - 1.32 8 mV | 3.3V Vpp operation
Power = high, Opamp bias = high - - - mV
TCVpsoa | Average input offset voltage drift - 7.0 35.0 pv/eC
lEBOA Input leakage current (port 0 analog pins) - 20 - pA | Gross tested to 1 YA.
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 V | 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.
GoLoa Open loop gain Specification is applicable at
Power = low, Opamp bias = low 60 - - dB | Low opamp bias. For high
Power = medium, Opamp bias = low 60 - - dB | opamp bias mode (except high
Power = high, Opamp bias = low 80 - - dB | power, High opamp bias),
minimum is 60 dB.
VonigHo | High output voltage swing (internal signals) Power = high, Opamp bias =
A Power = low, Opamp bias = low Vpp—0.2 - - \% high setting is not allowed for
Power = medium, Opamp bias = low Vpp —0.2 - - V 3.3V Vpp operation
Power = high, Opamp bias = low Vpp—0.2 - - \Y

VoLowoa | Low output voltage swing (internal signals) Power = high, Opamp bias =
Power = low, Opamp bias = low - - 0.2 \% high setting is not allowed for
Power = medium, Opamp bias = low - - 0.2 V  |3.3V Vpp operation
Power = high, Opamp bias = low - - 0.2 \Y,

Isoa Supply current Power = high, Opamp bias =
(including associated AGND buffer) high setting is not allowed for
Power = low, Opamp bias = low - 400 800 pMA  |3.3 V Vpp operation
Power = low, Opamp bias = high - 500 900 MA
Power = medium, Opamp bias = low - 800 1000 MA
Power = medium, Opamp bias = high - 1200 1600 MA
Power = high, Opamp bias = low - 2400 3200 MA
Power = high, Opamp bias = high - - - MA

PSRRpa | Supply voltage rejection ratio 65 80 - dB [Vgs<V|N<(Vpp-—-2.25)0r
(VDD -1.25 V) < VIN < VDD

11.3.5 DC Low Power Comparator Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and 40°C<Tp<85°Cor3.0Vto3.6Vand-40 °C <Tp<85°C, respectively. Typical parameters are measured at 5 V at 25 °C
and are for design guidance only.

Table 16. DC Low Power Comparator Specifications

Symbol Description Min Typ Max Units Notes
VrerLpe | Low power comparator (LPC) reference 0.2 - Vpp -1 \Y
voltage range
IsLpc LPC supply current - 10 40 MA
VosLpc LPC voltage offset - 25 30 mV
Document Number: 38-12018 Rev. AL Page 28 of 73
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11.3.7 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,or3.0Vto3.6Vand—40°C <Tp <85 °C, respectively. Typical parameters apply to 5V and 3.3V 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 RefLo 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 19. 5-V DC Analog Reference Specifications

Refer-
ence Reference Power o . Unit
ARF_CR Settings Symbol | Reference Description Min Typ Max s
[5:3]
0b000 RefPower = high |Vggry |RefHigh |Vpp/2 + Bandgap Vpp/2 + 1.229 Vpp/2 + Vpp/2 + \%
Opamp bias = high 1.290 1.346
Vaenp | AGND Vpp/2 Vpp/2 — 0.038 Vpp/2 Vpp/2 + \%
0.040
VREFLO Ref Low VDD/2 - Bandgap VDD/2 —1.356 VDD/2 — VDD/2 — V
1.295 1.218
RefPower = hlgh VREFH| Ref ngh VDD/2 + Bandgap VDD/2 +1.220 VDD/2 + VDD/2 + V
Opamp bias = low 1.292 1.348
Vaenp | AGND Vpp/2 Vpp/2 — 0.036 Vpp/2 Vpp/2 + \%
0.036
VREFLO Ref Low VDD/2 - Bandgap VDD/2 —-1.357 VDD/2 — VDD/2 — V
1.297 1.225
RefPower = VREFH| Ref ngh VDD/2 + Bandgap VDD/2 +1.221 VDD/2 + VDD/2 + V
medium 1.293 1.351
Opamp bias = high [y, -\ [AGND | Vpp/2 Vpp/2-0.036|  Vpp/2 Vpp2+ |V
0.036
VREFLO Ref Low VDD/2 - Bandgap VDD/2 —-1.357 VDD/2 — VDD/2 — V
1.298 1.228
RefPower = VREFH| Ref ngh VDD/2 + Bandgap VDD/2 +1.219 VDD/2 + VDD/2 + V
medium 1.293 1.353
Opamp bias =low [y, " [AGND | Vpp/2 Vpp/2-0.037|  Vpp/2— Vppl2+ |V
0.001 0.036
VREFLO Ref Low VDD/2 - Bandgap VDD/2 —-1.359 VDD/2 — VDD/2 — V
1.299 1.229
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Table 19. 5-V DC Analog Reference Specifications (continued)
Refer-
ence Reference Power L . Unit
ARF_CR Settings Symbol | Reference Description Min Typ Max s
[5:3]
0b011 RefPower = high | Vgrepy | Ref High | 3 x Bandgap 3.760 3.884 4.006 \
Opamp bias =highy, - """ TAGND |2 x Bandgap 2.522 2.593 2.669 Vv
VrerLo |Reflow |Bandgap 1.252 1.299 1.342 \Y,
RefPower = high | Vgrepy | Ref High | 3 x Bandgap 3.766 3.887 4.010 \
Opamp bias =low [y, - ""TAGND |2 x Bandgap 2.523 2.594 2.670 Vv
VrerLo |Reflow |Bandgap 1.252 1.297 1.342 \Y,
RefPower = Vrern1 | Ref High |3 x Bandgap 3.769 3.888 4.013 \
medium
Opamp bias = high Vacno | AGND 2 x Bandgap 2.523 2.594 2.671 \
VrerLo |Reflow |Bandgap 1.251 1.296 1.343 \Y,
RefPower = Vrern1 | Ref High |3 x Bandgap 3.769 3.889 4.015 \
medium
Opamp bias = low Vacno | AGND 2 x Bandgap 2.523 2.595 2.671 \
VrerLo |Reflow |Bandgap 1.251 1.296 1.344 \Y,
0b100 RefPower = high |Vgegrn | RefHigh |2 x Bandgap + P2[6] | 2.483 + P2[6] | 2.582 + P2[6] | 2.674 + P2[6] | V
Opamp bias = high (P2[6]=1.3V)
Vacno | AGND 2 x Bandgap 2.522 2.593 2.669 \
VrerLo |Reflow |2 x Bandgap — P2[6] | 2.524 — P2[6] | 2.600 — P2[6] | 2.676 — P2[6] | V
(P2[6] = 1.3 V)
RefPower = high |Vrerny) |RefHigh |2 x Bandgap + P2[6] | 2.490 + P2[6] | 2.586 + P2[6] | 2.679 + P2[6] | V
Opamp bias = low (P2[6] =1.3V)
Vacno | AGND 2 x Bandgap 2.523 2.594 2.669 \
Vrerlo |Reflow |2 x Bandgap — P2[6] | 2.523 — P2[6] | 2.598 — P2[6] | 2.675 - P2[6] | V
(P2[6]=1.3V)
RefPower = Vrerni | Ref High |2 x Bandgap + P2[6] | 2.493 + P2[6] | 2.588 + P2[6] | 2.682 +P2[6] | V
medium (P2[6] =1.3V)
Opamp bias =high[y, " TAGND |2 x Bandgap 2.523 2.594 2.670 Vv
VrerLo |ReflLow |2 x Bandgap — P2[6] | 2.523 — P2[6] | 2.597 — P2[6] | 2.675 - P2[6] | V
(P2[6]1=1.3V)
RefPower = Vrern | RefHigh |2 x Bandgap + P2[6] | 2.494 + P2[6] | 2.589 + P2[6] | 2.685 + P2[6] | V
medium (P2[6]=1.3V)
Opamp bias =low [y, " TAGND |2 x Bandgap 2523 2.595 2,671 Y
VrerLo |Reflow |2 x Bandgap — P2[6] | 2.522 — P2[6] | 2.596 — P2[6] | 2.676 — P2[6] | V
(P2[6] = 1.3 V)
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Table 20. 3.3-V DC Analog Reference Specifications (continued)
Refer-
ence Reference Power e . Unit
ARF_CR Settings Symbol | Reference Description Min Typ Max s
[5:3]
0b110 RefPower = high  |Vggrni |RefHigh |2 x Bandgap 2.510 2.595 2.655 \Y
Opamp bias = high [\, -~ “"TAGND | Bandgap 1.276 1.301 1.332 Y
VREFLO Ref Low VSS VSS VSS + 0.006 VSS + 0.031 \Y
RefPower = high | Vggpy |RefHigh |2 x Bandgap 2.513 2.594 2.656 \
Opamp bias =low [\, " TAGND | Bandgap 1.275 1.301 1.331 Y
VREFLO Ref Low VSS VSS VSS + 0.004 VSS + 0.021 \Y
RefPower = Vrern | RefHigh |2 x Bandgap 2.516 2.595 2.657 \
medium
Opamp bias = high Vacnp | AGND Bandgap 1.275 1.301 1.331 \Y
VREFLO Ref Low VSS VSS VSS + 0.003 VSS +0.017 \Y
RefPower = Vrern | RefHigh |2 x Bandgap 2.520 2.595 2.658 \
medium
Opamp bias = low Vacnp | AGND Bandgap 1.275 1.300 1.331 \Y
VREFLO Ref Low VSS VSS VSS +0.002 VSS +0.015 \Y
0b111 All power settings. | — - - - - - -
Not allowed for 3.3
V.

Table 21. DC Analog PSoC Block Specifications

11.3.8 DC Analog PSoC Block Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V t0 5.25V
and —40°C<Tp<85°C,0r3.0V1t03.6Vand—-40°C <Tp<85°C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Symbol Description Min Typ Max Units Notes
Ret Resistor unit value (continuous time) - 12.2 - kQ
Csc Capacitor unit value (switched capacitor) - 80 - fF

11.3.9 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 <Tp <85 °C, respectively. Typical parameters are measured at 5V or 3.3 V
at 25 °C and are for design guidance only.
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11.4.8 AC Analog Output Buffer Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and —40°C <Tp<85°C,or3.0V1to03.6Vand-40°C <Tp<85°C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Table 33. 5-V AC Analog Output Buffer Specifications
Symbol Description Min Typ Max Units Notes
troB Rising settling time to 0.1%, 1 V Step, 100 pF load
Power = low - - 25 us
Power = high - - 25 us
tsos Falling settling time to 0.1%, 1V Step, 100 pF load
Power = low - - 2.2 us
Power = high - - 2.2 us
SRrog | Rising slew rate (20% to 80%), 1 V Step, 100 pF load
Power = low 0.65 - - V/us
Power = high 0.65 - - V/us
SRrpog | Falling slew rate (80% to 20%), 1 V Step, 100 pF load
Power = low 0.65 - - V/us
Power = high 0.65 - - V/us
BWogss | Small signal bandwidth, 20 mV,, 3 dB BW, 100 pF load
Power = low 0.8 - - MHz
Power = high 0.8 - - MHz
BWogLs |Large signal bandwidth, 1 V,,, 3 dB BW, 100 pF load
Power = low 300 - - kHz
Power = high 300 - - kHz
Table 34. 3.3-V AC Analog Output Buffer Specifications
Symbol Description Min Typ Max Units Notes
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
SRrog | 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 - - V/us
Power = high 0.5 - - V/us
BWogss | Small signal bandwidth, 20 mV,,, 3dB BW, 100 pF load
Power = low 0.7 - - MHz
Power = high 0.7 - - MHz
BWogLs |Large signal bandwidth, 1V, 3dB BW, 100 pF load
Power = low 200 - - kHz
Power = high 200 - - kHz

Document Number: 38-12018 Rev. AL
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11.4.10 AC I°C Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and —40°C <Tp<85°C,or3.0V1to03.6Vand-40°C <Tp<85°C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Table 36. AC Characteristics of the I2C SDA and SCL Pins for Vpp

o Standard Mode Fast Mode .
Symbol Description Min Max Min Max Units Notes
FscLiee SCL clock frequency 0 100 0 400 kHz
thpsTaize | Hold time (repeated) start condition. After this | 4.0 - 0.6 - us
period, the first clock pulse is generated
tLowize Low period of the SCL clock 4.7 - 1.3 - us
tHIGHI2C High period of the SCL clock 4.0 - 0.6 - us
tsustaizc | Setup time for a repeated start condition 4.7 - 0.6 - ps
tuppatizc | Data hold time 0 - 0 - us
tsupatioc | Data setup time 250 - [100B°T | — ns
tsusToizc | Setup time for stop condition 4.0 - 0.6 - us
tBUFI2C Bus free time between a stop and start 4.7 - 1.3 - us
condition
tspi2c Pulse width of spikes suppressed by the input - - 0 50 ns
filter

I2C_SDAﬁr\ / X

12C_sCL | ,\M
E i Thighize  TLowize
1S
¥
START Condition

Note

Figure 15. Definition for Timing for Fast/Standard Mode on the I2C Bus

J TSUDAT|2H e

le—THDsTAIZC

Repeated START Condition

35. A fast-mode 1°C-bus device can be used in a standard-mode 1°C-bus system, but the requirement tg.par
device does not stretch the LOW period of the SCL signal. If the device does stretch the LOW period oPthe
trmax * tsu;par = 1000 + 250 = 1250 ns (according to the Standard-Mode I2C-bus specification) before the SCL line is released.
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.....

[p—

STOP Condition

> 250 ns it must meet. This automatically is the case if the
SCL signal, it must output the next data bit to the SDA line

Page 50 of 73



&= CYPRESS

CY8C24094/CY8C24794
CY8C24894/CY8C24994

~»” EMBEDDED IN TOMORROW™

11.5 Thermal Impedance

Table 37. Thermal Impedances per Package

Package Typical 6, 0!
56-Pin QFNE7] 12.93 °C/W
68-Pin QFNE7] 13.05 °C/W
100-Ball VFBGA 65 °C/W
100-Pin TQFP 51 °C/W

11.6 Solder Reflow Peak Specifications
Table 38 shows the solder reflow temperature limits that must not be exceeded.

Table 38. Solder Reflow Specifications

Maximum Peak

Maximum Time

Package Temperature (T¢) above Tc-5°C
56-Pin QFN 260 °C 30 seconds
68-Pin QFN 260 °C 30 seconds
100-Ball VFBGA 260 °C 30 seconds
100-Pin TQFP 260 °C 30 seconds

Notes
36.Ty=Ta+ POWER x 6.

37. To achieve the thermal impedance specified for the QFN package, see the Application Notes for Surface Mount Assembly of Amkor's MicroLeadFrame (MLF) Packages

available at http://www.amkor.com.
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Figure 17. 56-pin QFN (8 x 8 x 1.0 mm) LF56A/LY56A 4.5 x 5.21 E-Pad (Subcon Punch Type Pkg.) Package Outline, 001-12921
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Figure 18. 56-pin QFN (8 x 8 x 1.0 mm) LT56B 4.5 x 5.2 E-Pad (Sawn) Package Outline, 001-53450
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2. REFERENCE JEDEC# MO-220
3. PACKAGE WEIGHT: 162 + 16 mg .
4. ALL DIMENSIONS ARE IN MILLIMETERS 001-53450 *D
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Figure 20. 100-ball VFBGA (6 x 6 x 1.0 mm) BZ100 Package Outline, 51-85209
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Figure 21. 100-pin TQFP (14 x 14 x 1.4 mm) A100SA Package Outline, 51-85048
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Important Note

m For information on the preferred dimensions for mounting QFN packages, see the Application Note, Application Notes for Surface
Mount Assembly of Amkor's MicroLeadFrame (MLF) Packages available at http://www.amkor.com.

m Pinned vias for thermal conduction are not required for the low power PSoC device.
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17. Glossary (continued)

modulator A device that imposes a signal on a carrier.
noise 1. A disturbance that affects a signal and that may distort the information carried by the signal.
2. The random variations of one or more characteristics of any entity such as voltage, current, or data.
oscillator A circuit that may be crystal controlled and is used to generate a clock frequency.
parity A technique for testing transmitting data. Typically, a binary digit is added to the data to make the sum of all the

phase-locked

digits of the binary data either always even (even parity) or always odd (odd parity).

An electronic circuit that controls an oscillator so that it maintains a constant phase angle relative to a reference

loop (PLL) signal.

pinouts The pin number assignment: the relation between the logical inputs and outputs of the PSoC device and their
physical counterparts in the printed circuit board (PCB) package. Pinouts involve pin numbers as a link between
schematic and PCB design (both being computer generated files) and may also involve pin names.

port A group of pins, usually eight.

power on reset
(POR)

A circuit that forces the PSoC device to reset when the voltage is lower than a pre-set level. This is one type of
hardware reset.

PSoC® Cypress Semiconductor’s PSoC®isa registered trademark and Programmable System-on-Chip™ is a trademark
of Cypress.

PSoC Designer™ The software for Cypress’ Programmable System-on-Chip technology.

pulse width An output in the form of duty cycle which varies as a function of the applied measurand

modulator (PWM)

RAM An acronym for random access memory. A data-storage device from which data can be read out and new data
can be written in.

register A storage device with a specific capacity, such as a bit or byte.

reset A means of bringing a system back to a know state. See hardware reset and software reset.

ROM An acronym for read only memory. A data-storage device from which data can be read out, but new data cannot
be written in.

serial 1. Pertaining to a process in which all events occur one after the other.
2. Pertaining to the sequential or consecutive occurrence of two or more related activities in a single device or

channel.
settling time The time it takes for an output signal or value to stabilize after the input has changed from one value to another.

shift register

slave device

Document Number: 38-12018 Rev. AL

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.
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17. Glossary (continued)

SRAM

SROM

stop bit

synchronous

tristate

UART

user modules

user space

Vbp
Vss

watchdog timer

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.

Atimer that must be serviced periodically. If it is not serviced, the CPU resets after a specified period of time.
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3. PMA Index Register fails to auto-increment with CPU_Clock set to SysClk/1 (24 MHz).

= PROBLEM DEFINITION

When the device is operating at 4.75 to 5.25 V and the CPU_Clock is set to SysClk/1 (24 MHz), the USB PMA Index Register may
fail to increment automatically when used in an OUT endpoint configuration at Full-Speed. When the application program attempts
to use the bReadOutEP() function the first byte in the PMA buffer is always returned.

m TRIGGER CONDITION(S)

An internal flip-flop hold problem associated with Index Register increment function. All reads of the associated RAM originate from
the first byte. The hold problem has no impact on other circuits or functions within the device.

= WORKAROUND

To make certain that the index register properly increments, set the CPU_Clock to SysClk/2 (12 MHz) during the read of the PMA
buffer. An example for the clock adjustment method is listed below.

PSoC Designer™ 4.3 User Module workaround: PSoC Designer Release 4.3 and subsequent releases includes a revised
full-speed USB User Module with the revised firmware work-around included (see example below).

;; 24 MHz read PMA workaround

M8C SetBankl

mov A, reg[OSC CRO]

push A

and A, 0xf8 ;clear the clock bits (briefly chg the cpu clk to 3 MHz)
or A, 0x02 ;will set clk to 12Mhz

mov reg[OSC CRO],A ;clk is now set at 12 MHz
M8C SetBankO

.loop:
mov A, reg[PMAO DR] ; Get the data from the PMA space
mov [X], A ; save it in data array

[

inc X ; increment the pointer
dec [USB_APITemp+l] ; decrement the counter

jnz .loop ; wait for count to zero out
;7 24MHz read PMA workaround (back to previous clock speed)
pop A ;recover previous reg[OSC CR0O] value
M8C SetBankl
mov reg[OSC CRO],A ;clk is now set at previous value
M8C SetBankO

i end 24Mhz read PMA workaround
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Microcontrollers

PSoC

Power Management ICs
Touch Sensing

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch

PSoC® Solutions
PSoC 1] PSoC 3 | PSoC 4 | PSoC 5LP| PSoC 6

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support

cypress.com/support

USB Controllers
Wireless Connectivity

cypress.com/usb
cypress.com/wireless
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