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֔ಿ SC/CT ࡐ
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Vin – ĎࡐĎࡐĎࡐĎࡐ

Vin ⷂ᳷ᤞ

Vref – ĎࡐĎࡐĎࡐĎࡐ
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Vout – ĎࡐĎࡐĎࡐĎࡐ

Vout ⷂ፤᳷ᤞVout  (Vin - Vref) ᓹ᠞ᒳΟ

Vout = Vref + (Vin-Vref) * ᓹ ᓹ⭎
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Figure 1“⽼ᶝ⽼ᶝ⽼ᶝ⽼ᶝ PGA_Inv”⨌ٵ⨌ٵ⨌ٵ⨌ٵ
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PGA_Inv ፗ SC/CT ᒳ⨕ᳵ⨦Ḳ⸱ፗᒳΟƝ⚗՞ࡐ⨔Ըࡐ
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⼗⼗⼗⼗ I/OΟƝⰞΟƝⰞΟƝⰞΟƝⰞ  ქქქქ

ǖǖǖǖ

 ⧐Ο⧐Ο⧐Ο⧐Ο 7 㐙㐙㐙㐙 RAM

1  SC/CT 

ࡐ

ፗ ፗ ፗ ፗ ፗ 356 20 3

ፗᠺᵅᠺǔፗᠺᵅᠺǔፗᠺᵅᠺǔፗᠺᵅᠺǔ

ፗᠺᵅᠺǔ (API) ᠺፗ⶞֔⽼ᶝᳳ ⚗Ǿ⸟৾Οᒳǔ

㖑ᒳᤏ₱ԣ⨕ᳵ᳼৾Ο

㴇⧓PSoC Creator ᠟“PGA_Inv_1”⽼ᴈĶ⧭⧐ᳳᒳᥛ

⨔⿼ᥕض⧵ᥕ⨜଄⟳ᒳ⨔᠟৾Ο᠟

⿾⿾ᥕᒳᴯ⨪Ḳ⒀⚗ፗᒳ᠟“PGA_Inv”

ΟΟΟΟ ⨣н⨣н⨣н⨣н

void PGA_Inv_Start(void)  PGA_Inv

void PGA_Inv_Stop(void) 㐜 PGA_Inv ፤ಿ

void PGA_Inv_SetGain(uint8 gain) 㚳ᒳ⿾⧭ᶝᓹ

void PGA_Inv_SetPower(uint8 power) ៼⧭ᶝ⧭ᶝ㢠Ṇ

void PGA_Inv_Sleep(void) ঑ፗ⽼ᶝ

void PGA_Inv_Wakeup(void) ፗፗ⽼ᶝ

void PGA_Inv_SaveConfig(void) ᢩΟ֔ፗ

void PGA_Inv_RestoreConfig(void) ᢩΟ֔ፗ
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ΟΟΟΟ ⨣н⨣н⨣н⨣н

void PGA_Inv_Init(void) 㴇⧓ PGA_Inv ⽼ᶝ

void PGA_Inv_Enable(void) ፗ PGA_Inv

⿾⿾⿾⿾

⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

PGA_Inv_initVar ⚗ᝩ PGA_Inv ў⿾ 0ᥛॐ⨲ፗ PGA_Inv_Start() Х⧭ᶝ

1⸈٦ᥛॐ⨲ፗ PGA_Inv_Start() ᠺᳳፗ⿼ϟ⿼

㔯⿼ϟᳳ PGA_Inv_Start() or PGA_Inv_Enable() Ο⨲ፗ PGA_Inv_Init()
Ο

void PGA_Inv_Inv_Start(void)
⨣н⨣н⨣н⨣н  PGA_Inv ⧭ᶝṆ᥸᳖

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void PGA_Inv_Stop(void)
⨣н⨣н⨣н⨣н 㐜 PGA_Inv ፗԯᒳṆქ

ଗଗଗଗ⧝ PSoC 3 ES2  PSoC 5 ES1 ⃞ၶፗ⨔ API⸈ᵩ㒦‣

ΟࡐĎ⭳ಿᒳ⸍ǔՙ፤Х㖏㖏ᇟᳳፗ঑ᒳ⭳ಿХ

Џ⹉ᘔᒳ⭔ࡐĎᳳ⹏ᒳ₞ᴂ׋⧝⹉ⷶ⨲ፗ

PGA_Inv_Start() Ο⨔ᳳ᳷፤ქ⨦⨲ፗ PGA_Inv_Stop()

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ЏṆᓹ⧭ᶝ
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void PGA_Inv_SetGain(uint8 gain)
⨣н⨣н⨣н⨣н ͭᓹ⧭ᶝ -1 • -49⚗ѭᝩԸͷᓹ⧭ᶝ

ΟΟΟΟ Uint8 gainᓹ⧭ᶝႨԸԸͷᓹ⧭ᶝ⨦⟰⚗

ᓹ⧭ᶝᓹ⧭ᶝᓹ⧭ᶝᓹ⧭ᶝ ଗଗଗଗ

PGA_Inv_GAIN_01 ᓹ = -1

PGA_Inv_GAIN_03 ᓹ = -3

PGA_Inv_GAIN_07 ᓹ = -7

PGA_Inv_GAIN_15 ᓹ = -15

PGA_Inv_GAIN_22 ᓹ = -22

PGA_Inv_GAIN_24 ᓹ = -24

PGA_Inv_GAIN_31 ᓹ = -31

PGA_Inv_GAIN_47 ᓹ = -47

PGA_Inv_GAIN_49 ᓹ = -49

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void PGA_Inv_SetPower(uint8 power)
⨣н⨣н⨣н⨣н 㢠Ṇ⧭ᶝ៼⧭ᶝԯ᥸㤇

ΟΟΟΟ (uint8) powerṆ᥸᳖⧭ᶝ៼⧭ᶝ㤇

Ṇ⧭ᶝṆ⧭ᶝṆ⧭ᶝṆ⧭ᶝ ଗଗଗଗ

PGA_Inv_MINPOWER ԸͷṆԯХ㐣ԯ㎮

PGA_Inv_LOWPOWER Ṇ⹎

PGA_Inv_MEDPOWER Ṇ᥸⹎᥸

PGA_Inv_HIGHPOWER ԸͷṆԯ㤇Х㐣ԯᘜ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ
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void PGA_Inv_Sleep(void)
⨣н⨣н⨣н⨣н ⸈ўᳳᖐᕏᒳ㟅⸸ᠺPGA_Inv_Sleep() Οᳳᒳქཥ⨔Ο⨲

ፗ PGA_Inv_Stop() Ο PGA_Inv_SaveConfig() ֔᚛⽼ᶝ

⨲ፗ CyPmSleep()  CyPmHibernate() Ο⨲ፗ PGA_Inv_Sleep() ΟԸ፤ಿ᧐

ስΟᒳԣ⨦Ḳ PSoC Creator System Reference GuideᬪᴎḲĶ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void PGA_Inv_Wakeup(void)
⨣н⨣н⨣н⨣н ⸈ўᳳ⨲ፗ PGA_Inv_Sleep() Хქᒳ㟅⸸ᠺPGA_Inv_Wakeup() Ο⨲

ፗ PGA_Inv_RestoreConfig() Ο⽼ᶝ׋ᳳᬪᴎ⨲ፗ PGA_Inv_Sleep() Ο

ፗ PGA_Inv _Wakeup() Ο⿼ϟፗᳳ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ⨲ፗ PGA_Inv_Wakeup() Οՙ⨲ፗ PGA_Inv_Sleep()  PGA_Inv_SaveConfig() Ο

Ἤፎ♻

void PGA_Inv_SaveConfig(void)
⨣н⨣н⨣н⨣н ᢩΟ֔ፗ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void PGA_Inv_RestoreConfig(void)
⨣н⨣н⨣н⨣н ᢩΟ֔ፗ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ



PSoC® Creator™ ᳳΟƝ ᔧᵅᠺᓹͭ (PGA_Inv)

ʋᵅ⇥001-68767⧑ࠂ** ᥛ 7 㚤 12 㚤

void PGA_Inv_Init(void)
⨣н⨣н⨣н⨣н ٨Ɲ’ᠺᒳ“⽼ᶝ”⨌ٵ⧭ᶝᳳЏ㔯⨲ፗ PGA_Inv_Init()

PGA_Inv_Start() ᠺ⨲ፗ⨔Ο⸈ўᳳ˼ᒳ㟅⸸Ϩ଄

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Ը٨Ɲ’ᠺ“⽼ᶝ”⨌ٵ⧭ᶝᔧᒳ

void PGA_Inv_Enable(void)
⨣н⨣н⨣н⨣н ෯୪᚛ᳳ˼Џ㔯⨲ፗ PGA_Inv_Enable() PGA_Inv_Start() ᠺ⨲

ፗ⨔Ο⸈ўᳳ˼ᒳ㟅⸸Ϩ଄

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

ಿಿಿಿᘰᝩᘰᝩᘰᝩᘰᝩ

PSoC Creator “ؔᝩ㚨ᔝ”⨌ٵǿ⿾ᝩ㚨ᔝěᝩᝩᘰ℔➰⇦

Ⴈᳳᒳᝩ⨦“ᳳᔝ”ᝩᳳ⨔⨌ٵ℔➰⇦⁛ᝩ⨦

㚤ζζζζ∋⨔⨌ٵ٨Ɲ㔯➰⨌ٵፗᦊ⸸⸸㚨ᦊ⸸⸸㚨ᦊ⸸⸸㚨ᦊ⸸⸸㚨ᵘፗ⸸Ęᒳ㚨ᔝ

⚗ᒳℲ

Ըԣ⨦Ḳ PSoC Creator ᒳ“ؔᝩ㚨ᔝ”㛇

ἬǾ⸟ἬǾ⸟ἬǾ⸟ἬǾ⸟

PGA_Inv ў፠ҝ⹉ SC/CT ֳᒳ⹉ⷶ⨲Σࡐ Ra  Rb ፤㑪֔⸸Ęᓹ⨦⟰

 ٨Ɲ⸸ĘᒳᓹRa ⧭ᶝ 20K  40K ॖRb ⧭ᶝ 20K • 1000K ॖፎ

“⽼ᶝ”⨌ٵ SetGain Ο⸸ᒳᓹ

 2 PGA_Inv ስስስስ

Vref
Vout

Vin
Ra

Rb



ᔧᵅᠺᓹͭ (PGA_Inv) PSoC® Creator™ ᳳΟƝ

ᥛ 8 㚤 12 㚤 ʋᵅ⇥001-68767⧑ࠂ**

Ը㞷፤㑪ࡐ⨔ Rb ♻ᒳᵅᠺ፤፤㊷৾ॐᓹ⸸Ę⸊♻⽼ᶝⷭ⧰ᒳᡢ

⿼ϟ⽼ Rb ૐԸ⸸Ęᔧᒳ㞷፤Ἤ‣ PGA_Inv ᡢ໷⧝

ᓹፗǿᒳ API

PGA_Inv ᒳⷂ፤㑪ўԸ㑿ᒳᓹ᫭ಿ Vin ⷂ㐣ᒳⰞ፠፤㑪ᓹ⟳Ⅎ٨ƝⰞ

፠፤㑪ᒳض᠟⸊♻⨲Σ



PGA_Inv ᳳ⽼ᶝ SC[0..3]_CR0SC[0..3]_CR1  SC[0..3]_CR2 ᇟ⸈

⹉ⷶḲᒳᳳ᠟ PGA_Inv_1_CR0_REGፗᘰ⸊♻⧮㐝

 PSoC Creator ᳳ⨲⨄ᣆؔᔺԸᒳ⨕ᳵ⨣н⨦Ḳ⮊ҝϞᶀᤈ⸱ፗ

ᒳ TRMPGA ᳳ⨲⨄ᣆѭᝩ

 PGA_Inv_1_CR0_REG

᠟᠟᠟᠟ ፤ǖ 0

⨣н⨣н⨣н⨣н  3:1 ⽼ᶝ፤ࡐࡐ PGA ᳳ⨔৤⧭ᶝ 110b

 PGA_Inv_1_CR1_REG

᠟᠟᠟᠟ ፤ǖ 1

⨣н⨣н⨣н⨣н ৤⽼ᶝ፤ࡐᒳ㢠ࡐ⚔፤ᓹ⧭ᶝ

 PGA_Inv_1_CR2_REG

᠟᠟᠟᠟ ፤ǖ 2

⨣н⨣н⨣н⨣н ৤⽼ᶝ፤ࡐᒳⷂ㑪㞷㑪Ḳǔ⸸Ę

 PGA_Inv_1_PM_ACT_CFG_REG

᠟᠟᠟᠟ ԸͷṆࡐ⽼ᶝ 9

⨣н⨣н⨣н⨣н  3:0 ፗ፤ࡐᒳ፤ಿ



PSoC® Creator™ ᳳΟƝ ᔧᵅᠺᓹͭ (PGA_Inv)

ʋᵅ⇥001-68767⧑ࠂ** ᥛ 9 㚤 12 㚤

ᔣ୰፤୰፤፤੃Ⴈᔣ୰፤୰፤፤੃Ⴈᔣ୰፤୰፤፤੃Ⴈᔣ୰፤୰፤፤੃Ⴈ

⚗ᝩ㚳⧐ᒳἬႨΟƝ㒓㖍⚗Ķ֐

TA = 25° CVdd = 5.0 VṆ = 㤇ⷿᧆͭ = ࡐĎǔ፤Ḳᒳⷂ

፤ = Vssa

5.0V/3.3V ᔣ୰፤੃Ⴈᔣ୰፤੃Ⴈᔣ୰፤੃Ⴈᔣ୰፤੃Ⴈ
঒ͥ㓵ΟƝ⨔⚗ᒳၷ՛ԣϟ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ  ԯԯԯԯ 

Vin ⷂ፤Ⅎ Ṇࡐ = ԯ Vssa – Vdda V

Vos ⷂᠪ፤ Ṇࡐ = 㤇

ᓹ = 1Vdda = 5 V
–  10 mV

TCVos ⷂᠪ፤ౘറᠪ Ṇࡐ = 㤇

ᓹ = 1Vdda = 5 V
– ±30  µV/°C

Ge1 ᓹ⨞ᓹ = 1 Vdda = 5 V – ±  ±0.15 %

Ge16 ᓹ⨞ᓹ = 16 Vdda = 5 V – ±  ±2.5 %

Ge50 ᓹ⨞ᓹ = 50 Vdda = 5 V – ±  ±5 %

Gd1 ᓹറᠪᓹ = 1 – ±  ±  ppm/°C

Gd16 ᓹറᠪᓹ = 16 – ±  ±  ppm/°C

Gd50 ᓹറᠪᓹ = 50 – ±  ±  ppm/°C

Vonl ᔣ୰ⷂ㖍ᳮ ᓹ = 1 – – ±0.01 FSR ᒳ
%

Rin ⷂ፤㑪 35 – – M

Cin ⷂ፤ – –  pF

VohVol ⷂ፤ɵ Ṇࡐ = 㤇

ᓹ = 1Rload =
100 k • VDDA / 2

VDDA –
0.15

 VSSA +
0.15

V

Iout ⷂ፤୰ಿ፤୰๻

፤୰

VSSA + 500 mV = Vout =
VDDA – 500 mV

  – µA

Idd ፤୰ Ṇࡐ = 㤇 – 1.5 1.65 mA

PSRR ፤ಿਃ 69  – dB



ᔧᵅᠺᓹͭ (PGA_Inv) PSoC® Creator™ ᳳΟƝ

ᥛ 10 㚤 12 㚤 ʋᵅ⇥001-68767⧑ࠂ**



ქⷂᠪ፤ؠ

0
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.0

-2
.0 0.
0

2.
0

4.
0

6.
0

Vos mV

Occurance

፤୰ౘṆ = ԯ

500

600

700

800

900
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1100
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-50 0 50 100 150deg C

5.5V
3.3V
2.7V
1.71V

Idda uA

፤୰ౘṆ = 

500

600

700

800

900

1000

1100
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-50 0 50 100 150deg C

5.5V
3.3V
2.7V
1.71V

Idda uA

፤୰ౘṆ = 㤇

500

600

700

800

900

1000

1100

1200

-50 0 50 100 150deg C

5.5V
3.3V
2.7V
1.71V

Idda uA

5.0V/3.3V ୰፤੃Ⴈ୰፤੃Ⴈ୰፤੃Ⴈ୰፤੃Ⴈ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ  ԯԯԯԯ 

BW1 –3 dB  Ṇࡐ = 㤇

ᓹ = 1Vdda = 5 V
7  – MHz

SR1 ϋᆶ Ṇࡐ = 㤇

ᓹ = 120% • 80%
3  – V/µs

en ⷂ Ṇࡐ = 㤇

Vdda = 5 V100 kHz
– 43 – nV/sqrtHz



PSoC® Creator™ ᳳΟƝ ᔧᵅᠺᓹͭ (PGA_Inv)

ʋᵅ⇥001-68767⧑ࠂ** ᥛ 11 㚤 12 㚤



ᓹ㛀ᆶᓹ⧭ᶝVdda = 3.3 VṆࡐ
=㤇

፤Vdda = 5.0VṆ =㤇

10

100

1000

0.01 0.1 1 10 100 1000kHz
nV/rtH

z

ᓹ⧭ᶝᒳౘṆ =㤇

ᳳԣͨᳳԣͨᳳԣͨᳳԣͨ

՛₱ᳳၷ՛ᔧਃᒳ➰ԣͨ

ၷ՛ၷ՛ၷ՛ၷ՛ ԣͨ⨣нԣͨ⨣нԣͨ⨣нԣͨ⨣н ԣͨԣͨԣͨԣͨ/

1.60 ᳳ’ᠺ㒓 VDDA
Ο

ᳳᒳ VDDA⧭ᶝᳳḻ⠯ૐԸ➰ওΟ
㒓ᳳؔ⨑ DWRԯ VDDAᒳ⧭ᶝ➰Х
’ፗତ

ě㛀ᆶ⚗ᒳ⽼ᶝᣆ

ԣፗ GUI
ᒳ⽼ᶝᣆૐԸǿ⯢ᒳፗ

ԣ঒ζᒳ SetGain⿾ ǿᴈ SetGain APIᒳ⿾঒᚝⸈⿾⛚ԣ঒

঒ͥ㓵ΟƝ঒ͥ㓵ΟƝ
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