Elan Microelectronics Corporation v. Apple, Inc.

1. Pin Information
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This chapter describes, lists, and illustrates the CY8C21x34 PSoC device pins and pinout configurations.

1.1

Pinouts

The CY8C21x34 PSoC device is available in a variety of packages which are listed and illustrated in the following tables. Every port
pin (labeled with & “P") is capable of Digital IO and connection to the common analog bus. However, Vss, Vdd, SMP, and XRES are
not capable of Digital 10.

1:1.1 16-Pin Part Pinout
Table 1-1. 16-Pin Part Pinout (SOIC)
:in _ Type i Deseription CY8C21234 16-Pin PSoC Device
0. | Digital | Analog
i 10 I,M | PO[7] |Analog column mux input. Al MFO7] = .1 i 16 b=
2 10 I,M | PO[5] |Analog column mux input. ALMFOE o 2 15 B FO[BLA LM
3 10 I, M PO[3] | Analog column mux input, integrating ALMRPOE] o 3 14 |= FO[4}A LM
input. ALMR = 4 solIc BF FO2, A LM
4 10 I,M | PO[1] |Analog column mux input, integrating SwP = 5 12 7 FO[0}A || M
input. Vs 6 11 B P1[4] EXTCLK M
5 Power SMP [ Switch Mode Pump (SMP) connection to Mo i 7 10 [ PI2LM
required external components. Vst 8 9 = P10} 2CDAM
6 Power Vss Ground connection.
7 10 M P1[1] |12C Serial Clock (SCL), ISSP-SCLK*.
8 Power Vss Ground connection.
9 10 M P1[0] |12C Serial Data (SDA), ISSP-SDATA*.
10 10 M P1[2]
1 10 M P1[4] | Optional External Clock Input (EXTCLK).
12 10 1M PO[0] | Analog column mux input.
13 10 I,M PO[2] | Analog column mux input.
14 10 I, M PO[4] | Analog column mux input.
15 10 M PO[6] | Analog column mux input.
16 Power Vdd Supply voltage.

LEGEND A = Analog, | = [nput, O = Output, and M = Analog Mux Input.

* These are the ISSP pins, which are not High Z at POR (Power On Reset).
See the PSoC Mixed-Signal Array Technical Reference Manual for details.
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CY8C21x34 Final Data Sheet

1. Pin Information

1.1.2

20-Pin Part Pinout

Table 1-2. 20-Pin Part Pinout (SSOP)

——

m

1 10 I,M PO[7] Analog column mux input.
2 10 I,M PO[5] Analog column mux input.
10 I,M PO[3] Analog column mux input, integrating

input.

4 10 I, M PO[1] Analog column mux input, integrating
input.

5 Power Vss Ground connection.

6 10 M P1[7] 12C Serial Clock (SCL).

7 10 M P1[5] 12C Serial Data (SDA).

8 10 M P1[3]

9 10 M P1[1] 12C Serial Clock (SCL), ISSP-SCLK*.

10 Power Vss Ground connection.

1" 10 M P1[0] 12C Serial Data (SDA), ISSP-SDATA*.

12 10 M P1[2]

13 10 M P1[4] Optional External Clock Input (EXT-
CLK).

14 10 M P1[6]

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

16 10 I,M PO[0] Analog column mux input.

17 10 I, M PO[2] Analog column mux input.

18 10 1M PO[4] Analog column mux input.

19 10 I,M PO[6] Analog column mux input.

20 Power Vdd Supply voltage.

LEGEND A = Analog, | = Input, © = Output, and M = Analog Mux Input.

* These are the ISSP pins, which are not High Z at POR (Power On Reset).
See the PSoC Mixed-Signal Array Technical Reference Manual for details.

CY8C21334 20-Pin PSoC Device

AL MR7]

Al MFBE]

Al MFO[3]

Al MFO[1]

Vs

M I2C SCLP1[7]
M I2C SDA P1[5]
MP1[3]

M 2C SCLP1[1]
Ves

o

QOO N0 QR N

B \ed
B FOB] A LM

5 FOELA LM

B FORLA LM

5 FO[0L A LM

0 XRES

5 Pi[5) M

B P1[4] EXTCLK M
D PIRIM

5 P1[0]12C SDA M

March 29, 2006

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY
CONFIDENTIAL - ATTORNEYS' EYES ONLY

Document No. 38-12025 Rev. *J

APCY00009765
APEL0010830



CY8C21x34 Final Data Sheet

1. Pin Information

1.1.3 28-Pin Part Pinout

Table 1-3. 28-Pin Part Pinout (SSOP)

T
Digial | Anaiog
I,M

1 10 s PO[7] Analog column mux input.

2 (] LM PO[5] Analog column mux input and column
output.

3 10 LM PO[3] Analog column mux input and column
output, integrating input.

4 10 LM PO[1] Analog column mux input, integrating
input.

5 10 M P2[7]

6 10 M P2[5]

7 10 LM P2[3] Direct switched capacitor block input.

8 (] LM P2[1] Direct switched capacitor block input.

9 Power Vss Ground connection.

10 10 M P1[7] 12C Serial Clock (SCL).

" 10 M P1[5] 12C Serial Data (SDA).

12 10 M P1[3]

13 10 M P1[1] 12C Serial Clock (SCL), ISSP-SCLK*.

14 Power Vss Ground connection.

15 10 M P1[0] 12C Serial Data (SDA), ISSP-SDATA*.

16 10 M P1[2]

17 10 M P1[4] Optional External Clock Input (EXT-
CLK).

18 10 M P1[6]

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

20 10 M P2[0] Direct switched capacitor block input.

21 10 LM P2[2] Direct switched capacitor block input.

22 10 M P2[4]

23 10 M P2[6]

24 10 LM PO[O] Analog column mux input.

25 10 LM PO[2] Analog column mux input.

26 10 I,M PO[4] Analog column mux input

27 10 M PO[6] Analog column mux input.

28 Power Vdd Supply voltage.

LEGEND A: Analag, I: Input, O = Output, and M = Analog Mux Input.

* These are the ISSP pins, which are not High Z at POR (Power On Reset).

See the PSoC Mixed-Signal Array Technical Reference Manual for details.

CY8C21534 28-Pin PSoC Device

MI2CSCLPI[7]
M 12C SDA P1[5]
MP1[3]

M I2CSCL,PI[1]
Ves

N TR W

sS0

vee
FOBL A I, M
FOML A | M
FORLA LM
FODL A |, M
P26 M
P2ILM
P22 M
P20 M

PIRLM
P1[0],[2CSDA M
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CY8C21x34 Final Data Sheet 1. Pin Information

1.1.4 32-Pin Part Pinout

Table 1-4. 32-Pin Part Pinout (QFN**)

Pin Type e Deseription CY8C21434 32-Pin PSoC Device
No. | pigital | Analog
1 10 LM | PO[1] Analog column mux input, integrating === = EE=
input ool
2 | 10 M P27 e e N
3 1o [ m [Pog REECe L
4 10 M P2[3] = W N = S T
T PO E oA
B] & | o | *HEREBNEN
6 10 M |P3[@ |In CYBC21434 part. AlLM, PO[1] =1 | 24| PO[O], A, 1, M
6 Power SMP SWitt;h Mode Pump (SMP) con_nection to M, P2[7] =2 23 F2[6], M
g@;g‘;‘jggf{)’;ﬂ_mmp""e”‘s n M, F2[5] =3 2 P2[4], W
7| 10 M |P3[] |InCY8C21434 part. ;‘;‘ ;3[131 [l QF’_‘I 21 = P2[2], M
7 Power Vss Ground connection in CY8C21634 part. M. P3:3: k] (Top View) 20 Eglg]' 2:
8 10 M |P1[71 | 12C Serial Clock (SCL). M' Pal1] PB%D:I -
9 10 M P1[5 12C Serial Data (SDA). ! ¢
— P1H Pripl Do (0G0 M,12C SCL, P1[7] ¥RES
1 10 M P[] 12C Serial Clock (SCL), ISSP-SCLK*.
12 Power Vss Ground connection. BE = 2 )
i * e S
13 10 M P1[0] 12C Serial Data (SDA), ISSP-SDATA*. LE A LAaEa
14 10 M P1[2] FSEJ 4= ﬁ =
15 10 M |P1[4] | Optional External Clock Input (EXTCLK). = e = o
16| 10 M | P1[E] 9 5 e
= = = =
17 Input XRES Ac:li\;e high external reset with internal CY8C21634 32-Pin PSoC Device
pull down.
18 10 M P3[0] 2EEE ===
19 10 M P3[2] ; ; ; ;_ ;. ;_
20 10 M P2[0] = E- = P
21| 10 M | P2[2] hSSScEBES S5
5 ) m =T OO SR L@
g T 0O I
23 10 M | P2[g] HeEEREEERES
24 | 10 ILM |PO[O] | Analog column mux input. Al M PO] E=1 24 PO, A, 1, M
25 10 I,M PO[2] Analog column mux input. M, P2[7] 2 3= P2[E], M
26 10 LM |PO[M4] |Analog column mux input. M, P2[5] = 3 32 P24], M
27| 10 LM |PO[@] |Analog column mux input. M, F2[3] m= 4 QFN 21 P2[2], M
28 Power Vdd Supply voltage. M, P2[1] =5 {Top View) 20 PI[0], 1
29 10 I,M | PO[7] Analog column mux input. SMP B 9= P3[2], M
30| 1o LM |POB] | Analog column mux input. V92 m 7 18 = P3[0], M
< 117 n
31 10 I,M | PO[3] ﬁr;iliog column mux input, integrating M, 12C SCL, P1[T] 8 T ornmen E” ARES
32 Power Vss Ground connection. _: _: : : : : : :
2 g BBl R
—_ e e =
LEGEND A = Analog, | = Input, O = Output, and M = Analog Mux Input. oo A i T o
* These are the ISSP pins, which are not High Z at POR (Power On Reset). o = d- o BN E
See the PSoC Mixed-Signal Array Technical Reference Manual for details. Q m % E
** The center pad on the QFN package should be connected to ground (Vss) g 8 :'3‘ Eﬁ
for best mechanical, thermal, and electrical performance. If not connected to — & == -
ground, it should be electrically floated and not connected to any other signal. = = =
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CY8C21x34 Final Data Sheet

1. Pin Information

1.1.5

56-Pin Part Pinout
The 56-pin SSOP part is for the CY8C21001 On-Chip Debug (OCD) PSoC device.

Note This partis only used for in-circuit debugging. It is NOT available for production.

Table 1-5. 56-Pin Part

|83

Pinout (SSOP)

' Description

1 Power Vss Ground connection.

2 10 | PO[7] Analog column mux input.

3 10 | PO[5] Analog column mux input and column output.
4 10 | PO[3] Analog column mux input and column output.
5 10 | PO[1] Analog column mux input.

6 10 P2[7]

7 10 P2[5]

8 10 | P2[3] Direct switched capacitor black input.

9 10 | P2[1] Direct switched capacitor block input.

1

No connection.

No connection..

No connection.

No connection..

“TocoE

14 OCD even data |O.

15 OCD OCDOC | OCD odd data output.

16 Power SMP Switch Mode Pump (SMP) connection to
required external components.

17 Power Vss Ground connection.

18 Power Vss Ground connection.

19 10 P3[3]

20 10 P3[1]

21 NC No connection.

22 NC No connection..

23 10 P1[7] 12C Serial Clock (SCL).

24 10 P1[5] 12C Serial Data (SDA).

25 NC No connection.

26 10 P1[3] lemTEST

27 10 P1[1] Crystal Input (XTALin), I12C Serial Clock
(SCL), ISSP-SCLK*.

28 Power Vss Ground connection.

29 NC No connection.

30 NC No connection..

31 10 o P1[0] Crystal Output (XTALout), 12C Serial Data
(SDA), ISSP-SDATA*.

32 10 P1[2] VEMTEST-

33 10 P1[4] Optional External Clock Input (EXTCLK).

34 10 P1[6]

No connection..

No connection.

No connection..

No connection.

No connection..

No connection..

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

42 OCD HCLK | OCD high-speed clock output.

43 QCD CCLK | OCD CPU clock output.

44 10 P3[0]

45 10 P3[2]

46 No connection.

47 No connection..

CY8C21001 56-Pin PSoC Device

Vss vdd
Al, PO[7] PO[6], Al
Al, PO[5] PO[4], Al
Al, PO[3] PO[2], Al
Al, PO[1] PO[O], Al
P2[7] P2[6]
P2[5] P2[4]
P2[3] P2[2]
P2[1] P2[0]
NC NC
NC NC
NC P3[2]
NG i P3[0]
OCDE SSOP CCLK
oCcbho HCLK
SMP XRES
Vss NC
Vss NC
P3[3] NC
P3[1] NC
NC NC
NC NC
12C SCL, P1[7] P1[6]
12C SDA, P1[5] P1[4], EXTCLK
NC P1[2]
P1[3] P1[0], 12C SDA, SDATA
SCLK, 12C SCL, P1[1] NC
Vss NC

Not for Production
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CY8C21x34 Final Data Sheet

1. Pin Information

Table 1-5. 56-Pin Part Pinout (SSOP)

48 10 | P2[0]

49 10 | P2[2]

50 10 P2[4]

51 10 P2[6]

52 10 | PO[Q] Analog column mux input.

53 10 | PO[2] Analog column mux input and column output.
54 10 | PO[4] Analog column mux input and column output.
55 10 | PO[6] Analog column mux input.

56 Power Vdd Supply voltage.

LEGEND: A = Analog, | = Input, O = Output, and OCD = On-Chip Debug.
* These are the ISSP pins, which are not High Z at POR (Power On Reset). See the PSoC Mixed-Signal Array Technical Reference Manual for details.
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2. Register Reference

=
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This chapter lists the registers of the CY8C21x34 PSoC device. For detailed register information, reference the
PSoC Mixed-Signal Array Technical Reference Manual.

2.1 Register Conventions 2.2 Register Mapping Tables

The register conventions specific to this section are listed in the The PSoC device has a total register address space of 512

following table. bytes. The register space is referred to as |0 space and is

divided into two banks. The XOlI bit in the Flag register (CPU_F)

Convertian Description determines which bank the user is currently in. When the XOI

= Read register or bilGs) bit is set the user is in Bank 1,

w Wirite register or bit(s) Note In the following register mapping tables, blank fields are

B Logical register or bit(s) Reserved and should not be accessed.

C Clearable register or bit(s)

# Access is bit specific

March 29, 2006 Document No. 38-12025 Rev. *J 14
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CY8C21x34 Final Data Sheet

2. Register Reference

Register Map O Table: User Space

PRTODR 00 RW 40 ASE10CRO 80 RW Co
PRTOIE 01 RW 41 81 c1
PRTOGS 02 RwW 42 82 Cc2
PRTODM2 03 RW 43 83 c3
PRT1DR 04 RW 44 ASE11CRO 84 RW C4
PRT1IE 05 RW 45 85 C5
PRT1GS 06 RW 46 86 C6
PRT1DM2 07 RwW 47 87 c7
PRT2DR 08 RW 48 88 c8
PRT2IE 09 RW 49 89 co
PRT2GS 0A RW 4A 8A CA
PRT2DM2 0B RW 4B 8B CB
PRT3DR ocC RwW 4C 8C cC
PRT3IE oD RW 4D 8D CcD
PRT3GS OE RW 4E 8E CE
PRT3DM2 OF RW 4F 8F CF

10 50 90 CUR_PP DO RW

11 51 91 STK_PP D1 RW

12 52 92 D2

13 53 93 IDX_PP D3 RW

14 54 94 MVR_PP D4 RW

15 55 95 MVW_PP D5 RW

16 56 96 12C_CFG D6 RW

17 57 97 12C_SCR D7 #

18 58 98 12C_DR D8 RW

19 59 99 12C_MSCR D9 #

1A 5A 9A INT_CLRO DA RW

1B 5B 9B INT_CLR1 DB RW

1C 5C 9C DC

1D 5D 9D INT_CLR3 DD RW

1E 5E 9E INT_MSK3 DE RW

1F 5F 9F DF
DBB00ODRO 20 # AMX_IN 60 RW AO INT_MSKO EO RW
DBBO0ODR1 21 W AMUXCFG 61 RW A1 INT_MSK1 E1 RW
DBBO0ODR2 22 RW PVWM_CR 62 RW A2 INT_VC E2 RC
DBBOOCRO 23 # 63 A3 RES_WDT E3 w
DBB01DR0O 24 # CMP_CRO 64 # A4 E4
DBB01DR1 25 w 65 A5 E5
DBB01DR2 26 RW JCMP_CR1 66 RW A6 DEC_CRO E6 RW
DBB01CRO 27 # 67 A7 DEC_CR1 E7 RW
DCB02DR0O 28 # ADCO_CR 68 # A8 E8
DCBO02DR1 29 W ADC1_CR 69 # A9 E9
DCB02DR2 2A RW 6A AA EA
DCBO02CR0O 2B # 6B AB EB
DCBO0O3DRO 2C # TMP_DRO 6C RW AC EC
DCBO3DR1 2D W TMP_DR1 6D RW AD ED
DCB0O3DR2 2E RW TMP_DR2 6E RW AE EE
DCBO3CR0O 2F # TMP_DR3 6F RW AF EF

30 70 RDIORI BO RW FO

31 71 RDIOSYN B1 RW F1

32 ACEOOCR1 72 RW RDIOIS B2 RW F2

33 ACEODOCR2 73 RW RDIOLTO B3 RW F3

34 74 RDIOLT1 B4 RW F4

35 75 RDIOROO B5 RW F5

36 ACEO1CR1 76 RW | RDIORO1 B6 RW F6

37 ACEO1CR2 77 RW B7 CPU_F F7 RL

38 78 B8 F8

39 79 B9 F9

3A A BA FA

3B 7B BB FB

3C 7C BC FC

3D 7D BD DAC_D FD RW

3E 7E BE CPU_SCR1 FE #

3F 7F BF CPU_SCRO |FF #
Blank fields are Reserved and should not be accessed. # Access is bit specific.
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CY8C21x34 Final Data Sheet

2. Register Reference

Register Map 1 Table: Configuration Space

2 IO o
% o po e
e 0
PRTODMO 00 RW 40 ASE10CRO 80 RW co
PRTODM1 01 RW 41 81 C1
PRTOICO 02 RW 42 82 Cc2
PRTOIC1 03 RW 43 83 Cc3
PRT1DMO 04 RW 44 ASE11CRO 84 RW C4
PRT1DM1 05 RW 45 85 C5
PRT1ICO 06 RW 46 86 cé6
PRT1IC1 07 RW 47 87 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 oD RW 4D 8D CD
PRT3ICO OE RW 4E 8E CE
PRT3IC1 OF RW 4F 8F CF
10 50 90 GDI_O_IN DO RW
11 51 91 GDI_E_IN D1 RwW
12 52 92 GDI_O_OU D2 RW
13 53 93 GDI_E_OU D3 RW
14 54 94 D4
15 55 95 D5
16 56 96 D6
17 57 97 D7
18 58 98 MUX_CRO D8 RW
19 59 99 MUX_CR1 D9 RW
1A 5A 9A MUX_CR2 DA RwW
1B 5B 9B MUX_CR3 DB RW
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 JCLK_CRO 60 RW A0 OSC_CRO EO RW
DBBOOIN 21 RW JCLK_CR1 61 RW A1 OSC_CR1 E1 RW
DBB0OOU 22 RW JABF_CRO 62 RW A2 OSC_CR2 E2 RW
23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN 24 RW JCMP_GO_EN |64 RW A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 ADCO_TR E5 RW
DBB010U 26 RW JAMD_CR1 66 RW AB ADC1_TR E6 RW
27 ALT_CRO 67 RW A7 E7
DCBO2FN 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 CLK_CR3 6B RW AB ECO_TR EB w
DCBO3FN 2C RW | TMP_DRO 6C RW AC EC
DCBO3IN 2D RW J TMP_DR1 6D RW AD ED
DCBO30OU 2E RW | TMP_DR2 6E RW AE EE
2F TMP_DR3 6F RW AF EF
30 70 RDIORI BO RW FO
31 71 RDIOSYN B1 RW F1
32 ACEOOCR1 72 RW [ RDIOIS B2 RW F2
33 ACEOOCR2 73 RW [ RDIOLTO B3 RW F3
34 74 RDIOLT1 B4 RW F4
35 75 RDIOROO BS RW F5
36 ACEO1CR1 76 RW | RDIORO1 B6 RW F6
37 ACEO1CR2 77 RW B7 CPU_F F7 RL
38 78 B8 F8
39 79 B9 F9
3A TA BA FLS_PR1 FA RW
3B 7B BB FB
3C 7C BC FC
3D 7D BD DAC_CR FD RW
3E 7E BE CPU_SCR1 FE #
3F TF BF CPU_SCRO FF #

Blank fields are Reserved and should not be accessed.

# Access is bit specific.
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3. Electrical Specifications

== CYPRESS

PERFORM

This chapter presents the DC and AC electrical specifications of the CY8C21x34 PSoC device. For the most up to date electrical
specifications, confirm that you have the most recent data sheet by going to the web at http://www.cypress.com/psoc.

Specifications are valid for -400C < Ta < 850C and Ty < 1000C as specified, except where noted.

Refer to Table 3-14 for the electrical specifications on the internal main oscillator (IMO) using SLIMO mode.

A A
525 1 5.25
475 e 3 475
Q
g1
£
g d
s 3
> >
= 3.60
=
3.00 3.00
2.40 2.40
> T T T T :
93 kHz 3 MHz 12 MHz 24 MHz 93 kHz 6 MHz 12 MHz 24 MHz
CPUFrequency IMO Frequency
Figure 3-1a. Voltage versus CPU Frequency Figure 3-1b. IMO Frequency Trim Options

The following table lists the units of measure that are used in this chapter.

Table 3-1: Units of Measure

Symbol Unit of Measure Symbol Unit of Measure

°C degree Celsius uw microwatts
dB decibels mA milli-ampere
fF femto farad ms milli-second
Hz hertz my milli-volts
KB 1024 bytes nA nanoampere

Kbit 1024 bits ns nanosecond

kHz kilohertz nv nanovolts
kQ kilohm a ohm

MHz megahertz pA picoampere
MQ megaohm pF picofarad
HA microampere pp peak-to-peak
uF microfarad ppm parts per million
uH microhenry ps picosecond
us microsecond sps samples per second
pv microvolts G sigma: one standard deviation

uvrms microvolts root-mean-square A volts
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CY8C21x34 Final Data Sheet 3. Electrical Specifications

3.1 Absolute Maximum Ratings

Table 3-2. Absolute Maximum Ratings

Symbol Description Min Typ Max Units Notes
TsTG Storage Temperature -55 25 +100 oC Higher storage temperatures will reduce data
retention time. Recommended storage temper-
ature is +250C +/- 25°C. Extended duration
storage temperatures above 65°C will degrade
reliability.
Ta Ambient Temperature with Power Applied -40 - +85 oC
Vdd Supply Voltage on Vdd Relative to Vss -0.5 - +6.0 v
Vio DC Input Voltage Vss-05 |- Vdd +05 |V
Vioz DC Voltage Applied to Tri-state Ves-05 |— Vdd +05 |V
Imo Maximum Current into any Port Pin -25 - +50 mA
ESD Electro Static Discharge Voltage 2000 - - v Human Body Model ESD.
LU Latch-up Current - - 200 mA
s Operating Temperature
Table 3-3. Operating Temperature
Symbol Description Min Typ Max Units Notes
Ta Ambient Temperature -40 - +85 oC
Ty Junction Temperature -40 — +100 °C The temperature rise from ambient to junction is

package specific. See “Thermal Impedances”
on page 36. The user must limit the power con-
sumption to comply with this requirement.

3.3 DC Electrical Characteristics

3.3.1 DC Chip-Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ta < 85°C, 3.0V to 3.6V and -40°C < Ta < 85°C, or 2.4V to 3.0V and -40°C < Ta < 85°C, respectively. Typical parameters
apply to 5V, 3.3V, or 2.7V at 25°C and are for design guidance only.

Table 3-4. DC Chip-Level Specifications

Symbol Description Min Typ Max Units Notes
Vdd Supply Voltage 2.40 - 5.256 Vv See table titled "DC POR and LVD Specifica-
tions” on page 22.
Iop Supply Current, IMO = 24 MHz - 3 4 mA Conditions are Vdd = 5.0V, Ta =250C, CPU =3

MHz, 48 MHz disabled. VC1 = 1.5 MHz, VC2 =
93.75 kHz, VC3 = 0.366 kHz.

Ipp3 Supply Current, IMO = 6 MHz using SLIMO mode. - 12 2 mA Conditions are Vdd = 3.3V, Ta=25°C, CPU =3
MHz, clock doubler disabled. VC1 = 375 kHz,
VC2 =23 4 kHz, VC3 = 0.091 kHz.

lpp27 Supply Current, IMO = 6 MHz using SLIMO mode. - 1.1 15 mA Conditions are Vdd = 2.55V, Ta=25¢C, CPU =3
MHz, clock doubler disabled. VC1 = 375 kHz,
VC2 =23 4 kHz, VC3 = 0.091 kHz.

lsa27 Sleep (Mode) Current with POR, LVD, Sleep Timer, WDT, |- 26 4. UA Vdd = 2.55V, 00C < T < 400C.

and internal slow oscillator active. Mid temperature range.
IsB Sleep (Mode) Current with POR, LVD, Sleep Timer, WDT, |- 28 5 uA Vdd = 3.3V, 40°C < Ta < 85°C.

and internal slow oscillator active.
VREeF Reference Voltage (Bandgap) 1.28 1.30 1.32 Vv Trimmed for appropriate Vdd. Vdd = 3.0V to

5.25V.
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3. Electrical Specifications

Table 3-4. DC Chip-Level Specifications (continued)

- ~ Description ‘ Units o ~Notes ..
VREF27 Reference Voltage (Bandgap) 1.16 1.30 1.33 \ Trimmed for appropriate Vdd. Vdd = 2.4V to
3.0V.
AGND Analog Ground VREF VREF VREF \
-0.003 +0.003
3.3.2 DC General Purpose 10 Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ta <85°C, 3.0V to 3.6V and -40°C < Ta < 85°C, or 2.4V to 3.0V and -40°C < Ta <85°C, respectively. Typical parameters
apply to 5V, 3.3V, and 2.7V at 25°C and are for design guidance only.

Table 3-5. 5V and 3.3V DC GPIO Specifications

“Symbol Description [ W | T | Wex | Units |

Rpu Pull-up Resistor 4 5.6 8 kQ

RpD Pull-down Resistor 4 56 8 kQ

VoH High Qutput Level Vdd -1.0 |- - \' ICH =10 mA, Vdd = 4.75 to 5.25V (8 total loads,
4 on even port pins (for example, PO[2], P1[4]),
4 on odd port pins (for example, PO[3], P1[5])).

VoL Low Qutput Level - - 075 A\ 10L = 25 mA, Vdd = 4.75 to 5.25V (8 tatal loads,
4 on even port pins (for example, PO[2], P1[4]),
4 on odd port pins (for example, PO[3], P1[5])).

ViL Input Low Level - - 08 v Vdd =3.0t0 5.25.

ViH Input High Level 21 - A Vdd = 3.0t0 5.25.

VH Input Hysteresis - 60 - mV

I Input Leakage (Absolute Value) - 1 - nA Gross tested to 1 uA.

CIN Capacitive Load on Pins as Input - 35 10 pF Package and pin dependent. Temp = 25¢C.

Cout Capacitive Load on Pins as Output - 35 10 pF Package and pin dependent. Temp = 250C.

Table 3-6. 2.7V DC GPIO Specifications

Symbol: . Description

Rpu Pull-up Resistor 4 5.6 8 kQ

RrD Pull-down Resistor 4 5.6 8 kQ

VoH High Qutput Level Vdd -0.4 |- - \ IOH = 2.5 mA (6.25 Typ), Vdd = 2.4 to 3.0V (16
mA maximum, 50 mA Typ combined |IOH bud-
get).

VoL Low Qutput Level - - 0.75 v 10L =10 mA, Vdd = 2.4 to 3.0V (90 mA maxi-
mum combined IOL budget).

ViL Input Low Level - - 0.75 A\ Vdd =241t03.0.

VIH Input High Level 2.0 - - v Vdd =2.41t0 3.0.

VH Input Hysteresis - 90 - mV

I Input Leakage (Absolute Value) - 1 - nA Gross tested to 1 UA.

CIN Capacitive Load on Pins as Input - 3.5 10 pF Package and pin dependent. Temp = 250C.

Cout Capacitive Load on Pins as Output - 3.5 10 pF Package and pin dependent. Temp = 250C.
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CY8C21x34 Final Data Sheet 3. Electrical Specifications

3.33 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 < Ta <£85°C, 3.0V to 3.6V and -40°C < Ta < 85°C, or 2.4V to 3.0V and -40°C < Ta < 85°C, respectively. Typical parameters
apply to 5V, 3.3V, or 2.7V at 25°C and are for design guidance only.

Table 3-7. 5V DC Operational Amplifier Specifications

[Symbol | esciption o 7 T - S
Vos0A Input Offset Voltage (absolute value) - 25 15 mV

TCVosoa Average Input Offset Voltage Drift - 10 - uv/oC

lEBOAR Input Leakage Current (Port 0 Analog Pins) - 200 - pA Gross tested to 1 pA.

CinoA Input Capacitance (Port 0 Analog Pins) - 45 95 pF Package and pin dependent. Temp = 25°C.
VcMoA Common Mode Voltage Range 0.0 - Vdd -1 Y

GoLoA Open Loop Gain - 80 - dB

Isoa Amplifier Supply Current - 10 30 HA

a. Atypical behavior: |eson of Port 0 Pin Qs below 1 nA at 25°C; 50 nA over temperature. Use Port O Pins 1-7 for the lowest leakage of 200 nA

Table 3-8. 3.3V DC Operational Amplifier Specifications

—S)'—mbT———————TJ;Y«CF—TNI—Uﬂ———— e

VosoA Input Offset Voltage (absolute value) -

TCVosoa Average Input Offset Voltage Drift -

lEBOAR Input Leakage Current (Port 0 Analog Pins) - 200 - pA Gross tested to 1 uA.

CinoA Input Capacitance (Port 0 Analog Pins) - 45 95 pF Package and pin dependent. Temp = 250C.
VceMoA Common Mode Voltage Range 0 - Vdd-1 |V

GoLoA Open Loop Gain - 80 - dB

Isoa Amplifier Supply Current - 10 30 uA

a. Atypical behavior: |eson of Port 0 Pin O is below 1 nA at 25°C; 50 nA over temperature. Use Port O Pins 1-7 for the lowest leakage of 200 nA.

Table 3-9. 2.7V DC Operational Amplifier Specifications

Vosoa Input Offset Voltage (absolute value) - 25 15 mV

TCVosoa Average Input Cffset Voltage Drift - 10 - uv/oC

leBOAR Input Leakage Current (Port 0 Analog Pins) - 200 - pA Gross tested to 1 pA.

CINOA Input Capacitance (Port 0 Analog Pins) - 4.5 95 pF Package and pin dependent. Temp = 25¢°C.
Vomoa Common Mode Voltage Range 0 - Vdd-1 |V

GoLoA Open Loop Gain - 80 - dB

IsoA Amplifier Supply Current - 10 30 uA

a. Atypical behavior. Issoa of Port 0 Pin Qis below 1 nA at 25°C; 50 nA over temperature. Use Port O Pins 1-7 for the lowest leakage of 200 nA.
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3. Electrical Specifications

3.34 DC Switch Mode Pump Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ta <£85°C, 3.0V to 3.6V and -40°C < Ta £ 85°C, or 2.4V to 3.0V and -40°C < Ta £ 85°C, respectively. Typical parameters

apply to 5V, 3.3V, or 2.7V at 25°C and are for design guidance only.

Table 3-10. DC Switch Mode Pump (SMP) Specifications

Symbol Description Min Typ Max Units Notes

VPUMPSYV 5V Output Voltage from Pump 4.75 5.0 525 v Configuration of footnote.2 Average, neglecting
ripple. SMP trip voltage is set to 5.0V.

VPUMP3V 3.3V Qutput Voltage from Pump 3.00 325 3.60 v Configuration of footnote.@ Average, neglecting
ripple. SMP trip voltage is set to 3.25V.

VpPumP2v 2.6V Output Voltage from Pump 245 255 2.80 \ Configuration of footnote.2 Average, neglecting
ripple. SMP trip voltage is set to 2.55V.

Ipump Available Output Current Configuration of footnote 2

Vear = 1.8V, Vpump =5.0V 5 - - mA SMP trip voltage is set to 5.0V.
Veat = 1.5V, Vpunp = 3.25V 8 - - mA SMP ftrip voltage is set to 3.25V.
Vpar = 1.3V, Vpump = 2.55V 8 - - mA SMP ftrip voltage is set to 2.55V.

VBATSV Input Voltage Range from Battery 1.8 - 5.0 \4 Configuration of footnote.2 SMP trip voltage is
set to 5.0V.

VATV Input Voltage Range from Battery 1.0 - 33 Vv Configuration of footnote.2 SMP trip voltage is
set o 3.25V.

VBaT2v Input Voltage Range from Battery 1.0 - 28 V' Configuration of footnote.2 SMP trip voltage is
sef to 2.55V.

VBATSTART Minimum Input Voltage from Battery to Start Pump 1.2 - - \ Configuration of footnote.2 0°C < Ta < 100.
1.25V at Ta = -40°C.

AVPUMP_Line Line Regulation (over Vi range) - 5 = %NV o Configuration of footnote.2 Vg is the “Vdd Value
for PUMP Trip” specified by the VM[2:0] setting
in the DC POR and LVD Specification, Table 3-
12 on page 22.

AVPUMP_Load | Load Regulation = 5 = %Vo Configuration of footnote.2 Vo is the “Vdd Value
for PUMP Trip” specified by the VM[2:0] setting
in the DC POR and LVD Specification, Table 3-
12 on page 22.

AVpuMP_Ripple | Output Voltage Ripple (depends on cap/load) - 100 - mVpp Caonfiguration of footnote.@ Load is 5 mA.

Esz Efficiency 35 50 = % Configuration of footnote.2 Load is 5 mA. SMP
trip voltage is set to 3.25V.

E2z Efficiency 35 80 — % For | load = 1mA, Vpump =2.55V, Vgar = 1.3V,
10 uH inductor, 1 uF capacitor, and Schottky
diode.

Fpump Switching Frequency - 1.3 - MHz

DCpump Switching Duty Cycle - 50 - %

a. L1=2pH inductor, C1 =10 uF capacitor, D1 = Schottky diode. See Figure 3-2.

D1
N
| Pl
L]
: W L Veume
= =]
L1 = =
SMP = .
= B Cl, 1~
= PSoC™ =
= =]
L= =
Vss =

Figure 3-2. Basic Switch Mode Pump Circuit
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3.35 DC Analog Mux Bus Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 525V
and -40°C < Ta <£85°C, 3.0V to 3.6V and -40°C < Ta < 85°C, or 2.4V to 3.0V and -40°C < Ta < 85°C, respectively. Typical parameters
apply to 5V, 3.3V, or 2.7V at 25°C and are for design guidance only.

Table 3-11. DC Analog Mux Bus Specifications

- Description - Min | - . Notes -~
Rsw Switch Resistance to Common Analog Bus - - 400 Q vdd = 2.7V
800 Q 2.4V £Vdd < 2.7V
RvDD Resistance of Initialization Switch to Vdd — — 800 Q

3.3.6 DC POR and LVD Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < Ta £85°C, 3.0V to 3.6V and -40°C < Ta £ 85°C, or 2.4V to 3.0V and -40°C < Ta < 85°C, respectively. Typical parameters
apply to 5V, 3.3V, or 2.7V at 25°C and are for design guidance only.

Table 3-12. DC POR and LVD Specifications

Description ... ..

Vdd Value for PPOR Trip Vdd must be greater than or equal to 2.5V
VPPORO PORLEV[1:0] = 00b 2.36 2.40 Vv during startup, reset from the XRES pin, or
VPPOR1 PORLEV[1:0] = 01b - 2.82 2.95 Y, reset from Watchdog.
VPPOR2 PORLEV[1:0] = 10b 4.55 4.70 Vv
Vdd Value for LVD Trip
VLvDo VM[2:0] = 000b 2.40 2.45 2.51a v
VLvD1 VM[2:0] = 001b 285 2.92 2.99b \Y
Vivo2 VM[2:0] = 010b 2.95 3.02 3.00 v
VivDs VM[2:0] = 011b 3.06 3.13 320 Y
VivDs VM[2:0] = 100b 437 4.48 455 v
VivDs VM[2:0] = 101b 450 4.64 475 v
Vivos VM[2:0] = 110b 462 473 4.83 v
Vivp? VM[2:0] = 111b 4.71 4.81 4.95 Vv
Vdd Value for PUMP Trip
VPUMPO VM[2:0] = 000b 2.45 2.55 2.62¢ v
VPumP1 VM[2:0] =001b 2.96 3.02 3.09 \
VPUMP2 VM[2:0] = 010b 3.03 3.10 3.16 Y
VPUMP3 VM[2:0] = 011b 3.18 3.25 3.32d Y
Vpumpa VM[2:0] = 100b 454 464 4.74 v
VPUMPS VM[2:0] = 101b 462 473 483 v
VPUMPS VM[2:0] = 110b 4.71 4.82 492 v
VPUMPT VM[2:0] = 111b 4.89 5.00 512 %
a. Aways greater than 50 mV above Vrpor (PORLEV =00) for falling supply.
b.  Aways greater than 50 mVabove Vpror (PORLEV =01) for falling supply.
c.  Aways greater than S0 mV above Vivpo.
d.  Aways greater than 50 mV above Vivps.
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