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⸸ⷂ፤Ḳ֔ಿ SC/CT ࡐ

ᓹἬ 1 (0 dB)  50 (+34 dB) 㐣⹉ⷶ⽼ᶝ⸸Ęᓹፗǿᒳ API ⷿ♻Хԣ
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⸊♻ўԯⷂɵVin  Vref 㐣ᒳ㑿 Vdda/ᓹPGA ᒳⷂ A ᳖

⯢㤇ᒳ⭎ⶬ፤㑪ḻ⠯⶗•⶗⸊♻

ⷂᒳŞ⯢Хፗ PGAPGA ᶝਃⶲࡐΟ⶛Ƒద㛀⸈

ŞPGA ፗᓹͭᵂⶲ㑪ࡐⷂěద㛀ᔧ

PGA ᓹ PGA ፗᵂ VDAC Ḳⷂ

ⷂⷂⷂⷂ/ⷂ⸍ǔⷂ⸍ǔⷂ⸍ǔⷂ⸍ǔ

՛ᤏ₱᳼ PGA ᒳ៼ⷂⷂ⸍ǔI/O ⚗ᒳю (*) ⚗ᝩ I/O Ἤ㒿⏾⨔ I/O ⨣н

ᒳ֐ᒳᥕ

Vin  ĎࡐĎࡐĎࡐĎࡐ

Vin ⷂ᳷ᤞ

Vref  ĎࡐĎࡐĎࡐĎࡐ *
Vref Ḳᒳⷂ᳷ᤞ

ᵅᠺᓹͭᵅᠺᓹͭᵅᠺᓹͭᵅᠺᓹͭ (PGA)
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Vout  ĎࡐĎࡐĎࡐĎࡐ

Vout ⷂ፤᳷ᤞVout  (Vin - Vref) ĶᓹᒳΟ

Vout = Vref + (Vin - Vref) * ᓹ

Ο⧭ᶝΟ⧭ᶝΟ⧭ᶝΟ⧭ᶝ

 PGA ąͭᒳ⧭⧐⽼ᶝ⨌ٵ

ᓹᓹᓹᓹ

⧭ᶝ PGA ᒳᓹ⧧ᳳ⸸Ęᓹ1㴇⧓24816243248
 50
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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_1⽼ᴈĶ⧭⧐ᒳᥛ

⿼⺤ض⧵ᥕ⨜଄⟳ᒳ⨔᠟৾Ο᠟⿾

⿾ᥕᒳᴯ⨪Ḳ⒀⚗ፗᒳ᠟PGA

ΟΟΟΟ ⨣н⨣н⨣н⨣н

void PGA_Start(void)  PGA

void PGA_Stop(void) Ϝ PGA ፤ಿ

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

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

void PGA_Sleep(void) ঑ፗ⽼ᶝ

void PGA_Wakeup(void) ፗፗ⽼ᶝ

void PGA_Init(void) 㴇⧓ PGA ⽼ᶝ

void PGA_Enable(void) ፗ PGA

void PGA_SaveConfig(void) ᢩΟ֔ፗ

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

⿾⿾⿾⿾

⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

PGA_initVar Ķᝩ PGA ў⨔⿾ 0ᥛॐ⨲ፗ PGA_Start() Х⧭ᶝ 1⸈٦

ᥛॐ⨲ፗ PGA_Start() ᠺፗ⿼ϟ⿼

㔯⿼ϟ PGA_Start()  PGA_Enable() Ο⨲ፗ PGA_Init() Ο
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void PGA_Start(void)
⨣н⨣н⨣н⨣н ⸈ў˼ᒳ㟅⸸Ϩ଄ͭṆᓹ⽼ᶝՎ㐣ᒳ⧭ᶝ⿶ፗ

PGA_Stop() ⨲ፗᒳ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void PGA_Stop(void)
⨣н⨣н⨣н⨣н 㐜 PGA ፗԯ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_Start() API⧭⧐ᒳԸࡐĎ᳷፤ქ⨦⨲ፗ PGA_Stop() API

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ЏṆᓹ⧭ᶝ

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

ΟΟΟΟ (uint8) powerԸԸͷṆ⧭ᶝ⨦⟰⚗

Ṇ⧭ᶝṆ⧭ᶝṆ⧭ᶝṆ⧭ᶝ ଗଗଗଗ

PGA_MINPOWER ԸͷṆԯХ㐣ԯ㎮

PGA_LOWPOWER Ṇ⹎

PGA_MEDPOWER Ṇ᥸⹎᥸

PGA_HIGHPOWER ԸͷṆԯ㤇Х㐣ԯᘜ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ
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void PGA_SetGain(uint8 gain)
⨣н⨣н⨣н⨣н ͭᓹ⧭ᶝ 1  50

ΟΟΟΟ uint8 gainԸԸͷᓹ⧭ᶝ⨦⟰⚗

ᓹ⧭ᶝᓹ⧭ᶝᓹ⧭ᶝᓹ⧭ᶝ ଗଗଗଗ

PGA_GAIN_01 ᓹ = 1

PGA_GAIN_02 ᓹ = 2

PGA_GAIN_04 ᓹ = 4

PGA_GAIN_08 ᓹ = 8

PGA_GAIN_16 ᓹ = 16

PGA_GAIN_24 ᓹ = 24

PGA_GAIN_32 ᓹ = 32

PGA_GAIN_48 ᓹ = 48

PGA_GAIN_50 ᓹ = 50

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void PGA_Sleep(void)
⨣н⨣н⨣н⨣н ⸈ўᳳᖐᕏᒳ㟅⸸ APIPGA_Sleep() API ᳳᒳქཥ⨲ፗ

PGA_Stop() Ο⨲ፗ PGA_SaveConfig() ᚛⽼ᶝ

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

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

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ
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void PGA_Wakeup(void)
⨣н⨣н⨣н⨣н ⸈ўᳳ⨲ፗ PGA_Sleep() Хქᒳ㟅⸸ APIPGA_Wakeup() Ο⨲ፗ

PGA_RestoreConfig() Ο⽼ᶝ׋ᳳᬪᴎ⨲ፗ PGA_Sleep() Οፗ

 PGA_Wakeup() Ο⿼ϟፗᳳ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ⨲ፗ PGA_Wakeup() Οՙ⨲ፗ PGA_Sleep()  PGA_SaveConfig() ΟἬፎ

♻

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

PGA_Start() API ⨲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_Enable(void)
⨣н⨣н⨣н⨣н ෯୪᚛ᳳ˼Џ㔯⨲ፗ PGA_Enable() PGA_Start() API ⨲ፗ⨔Ο

⸈ўᳳ˼ᒳ㟅⸸Ϩ଄

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

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

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ



ᵅᠺᓹͭ (PGA) PSoC® Creator ᳳΟƝ

ᥛ 8 㚤 13 㚤 ζڒᵅ001-68765 ⧑ၷ**

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

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 ў፠ҝ⹉ SC/CT ᒳ⨕ᳵ⮊ҝϞᶀᤈᒳ⸱ፗΟƝࡐ⨔ֳᒳԸࡐ

⚗ TRM ⹉ⷶ⨲Σ Ra  Rb ፤㑪֔⸸Ęᓹ⟰ 3 ἬስRa
⧭ᶝ 20K  40K ॖRb ⧭ᶝ 20K • 1000K ॖፎΟ⨌ٵ SetGain 

Ο⸸ᒳᓹ

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

⿼ϟ⽼ Rb ՙ⸸Ęᔧᒳ㞷፤Ἤ‣ PGA ᡢ໷⧝ፗ

ᓹፗǿᒳ API

 2 PGA ስስስስ

Vref

Vout
Vin

Ra Rb

PGA ᒳᓹṆ⧭ᶝ፠⚔፤ᡢᒳ➰ੱᔧⷿᧆͭᒳ

ᇞᓹ㚳⧐ᒳᴌԯԸ㑼



PSoC® Creator ᳳΟƝ ᵅᠺᓹͭ (PGA)

ζڒᵅ001-68765 ⧑ၷ** ᥛ 9 㚤 13 㚤



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

⹉ⷶḲᒳᳳ᠟ PGA_1_CR0_REGፗᘰ⸊♻⧮㐝

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

TRMPGA ᳳ⨲⨄ᣆѭᝩ

 PGA_1_CR0_REG

᠟᠟᠟᠟ ፤ǖ 0

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

 PGA_1_CR1_REG

᠟᠟᠟᠟ ፤ǖ 1

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

 PGA_1_CR2_REG

᠟᠟᠟᠟ ፤ǖ 2

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

 PGA_1_PM_ACT_CFG_REG

᠟᠟᠟᠟ ԸͷṆࡐ⽼ᶝ 9

⨣н⨣н⨣н⨣н  3:0 ፗ፤ࡐᒳ፤ಿ

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

ႨΟƝ㒓㖍Ը⨣н⸈⟳Ⅎᒳ⸱ፗ֐ў -40C  TA  85C  TJ

 100C㒓㖍⚗ĶԸᒳ⸱ፗ֐ў TA = 25CVdda = 5.0 V

Ṇ = 㤇ⷂ፤ࡐĎǔ፤ Vssa Ḳ

5.0V/3.3V ᔣ୰፤੃Ⴈᔣ୰፤੃Ⴈᔣ୰፤੃Ⴈᔣ୰፤੃Ⴈ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ







ԯԯԯԯ





ⷂ

Vos ⷂᠪ፤ ԸṆࡐ㤇ԯ na 3.5 10 mV

TCVos ౘᬪΟⷂ

ᠪ፤

ԸṆࡐ㤇ԯ na 6.0 12.3 uV/C



ᵅᠺᓹͭ (PGA) PSoC® Creator ᳳΟƝ

ᥛ 10 㚤 13 㚤 ζڒᵅ001-68765 ⧑ၷ**

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ







ԯԯԯԯ





ᴌ

Cin ⷂ፤ ঒ᓹᔧⷂ

ěὉⰞ፠፤

na 2.0 na pF

Ge1 ᓹ᫭㛌

㐣ᒳ

G=1Vref ⼗⸍ǔ• Vss 0.01 0.15 +/-%

Ge2 G=2Vref ⼗⸍ǔ• Vss 0.1 1.0

Ge4 G=4Vref ⼗⸍ǔ• Vss 0.5 1.35

Ge8 G=8Vref ⼗⸍ǔ• Vss 0.6 1.6

Ge16 G=16Vref ⼗⸍ǔ• Vss 0.7 2.5

Ge32 G=32Vref ⼗⸍ǔ• Vss 0.85 5.0

Ge50 G=50Vref ⼗⸍ǔ• Vss 2.1 5.0

Gd1 ᔧౘᒳᓹ



G=1Vref ⼗⸍ǔ• Vss na 1.2 2.5 ppm/C

Gd2 G=2Vref ⼗⸍ǔ• Vss 8.6 20

Gd4 G=4Vref ⼗⸍ǔ• Vss 13 29

Gd8 G=8Vref ⼗⸍ǔ• Vss 15 35

Gd16 G=16Vref ⼗⸍ǔ• Vss 18 40

Gd32 G=32Vref ⼗⸍ǔ• Vss 38 75

Gd50 G=50Vref ⼗⸍ǔ• Vss 167 400

Vout_range ⷂɵ ᓹ = 1Rload = 100k • Vdda/2
 Vdda  Vssa ᒳ

150 mV

Idda ፤୰ Vdda = 1.71 VṆࡐ =  700 1000 uA

Vdda = 5.0 VṆࡐ = 㤇 1100 1350 uA



ქⷂᠪ፤ؠ ፤୰ౘṆ = ԯ



PSoC® Creator ᳳΟƝ ᵅᠺᓹͭ (PGA)

ζڒᵅ001-68765 ⧑ၷ** ᥛ 11 㚤 13 㚤
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፤୰ౘṆ = 
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፤୰ౘṆ = 㤇

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

5.0V/3.3V ୰፤੃Ⴈ୰፤੃Ⴈ୰፤੃Ⴈ୰፤੃Ⴈ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ







ԯԯԯԯ





GBW_H ᓹ᠞Ṇ

ࡐ = 㤇

ᓹ = 1Vdda = 5.0 V25 C 7.0 9.0 na MHz

SR_G1 ϋᆶ 20 - 80%ᓹ = 1Ṇࡐ = 㤇 3.0 4.8 na V/us

SR_G16 20 - 80%ᓹ = 16Ṇࡐ = 㤇 0.5 0.87 na V/us

SR_G50 20 - 80%ᓹ = 50Ṇࡐ = 㤇 0.25 0.84 na V/us

PSRR_AC ፤ಿਃ f = 100 kHz 48 dB

Vn f = 100 kHzṆࡐ = 㤇 na 42 na nV/rtHz



ᵅᠺᓹͭ (PGA) PSoC® Creator ᳳΟƝ

ᥛ 12 㚤 13 㚤 ζڒᵅ001-68765 ⧑ၷ**



ᓹ㛀ᆶṆ =㤇
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ᓹ⧭ᶝᒳౘṆ =㤇
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