EZ-PD™ PAGLS - CYPAS111 { Infineon

T KZUSB PDRERIEADEE — M=l 88

8 x

EZ-PD™ PAG1S @—RERREMRBE L Bz HI2s. [FPEEs (SR) ITH 23 78 Bk 17428,
EZ-PD™ PAG1S T J# ¥ EBIRiEACes, ©IFFEIES USB BJREE . Qualcomm Quick Charge F1E th
EF BN SR AC-DC RiEi%it. EZ-PD™ PAG1S A #F USB BB /74413% (USB PD) Bl 4RIZEE IR
(PPS) &z,

K7 A3

+ USB PD 3.0 PPSEEJEIE RS
o IRIERFEEE 4.0 RIEEC 28
+ X #5F USB PD FlIfE 4 e BBV BB IRIE Al as

1%

o RRORBMIVET. RIS RS (SR) M7 EEILHK 1523

o AR ABSEEINAIRE, JHIE CoC Tier 2 1 DoE 6 RER

v TROEEIR (QR) HIGARSBEEL (CreM). BIRFX. FELSBEER (DeM) MBEAFIEITHREAER
+ X EZ-PD™ PAG1P i&it, Z=HINFE/TF 30 mw

v FFRAMESEEJT 20 kHz & 150 kHz

v TRIRTRARRRRN, oI IR ABR A L BRI R

« TFEFIEE (cv) FIER (cC) #fEER.

« A E IR AT HIVBUSIE [ERIF (OVP). RIEFRIF (UVP). TERRIRIF (OCP). XZE&FRIF (SCP) FliL AR
P (0TP)

¢ & PPSHIUSBPD 3.0 (USB-IFIAIE, TID: 1475)

» ZFFUSBPD2.0. # PPSHIPD3.0. QC4+. QC4.0. QC3.0. QC2.0. =E AFC. Apple ZEEBF BCv1.2 7E
BB Y

o SERRARRMIER AL TMAARS (LSCSA). 2 > VBUS JREE FET # NFET AR IR ch28 R IR B T2 i FF 5%

+ BALE VBUS & CC EFMEERE; CC. VBUS F DP/DM £5i& LAY ESD fRIF

+ 24-QFN 35, BE -40°C £ +105°C ¥ BT REEE

ZHHEF IR EFRIES, HGEE, & CEERTIEX, BAFEIESERTHEFTHHNIR, & CETHIUFIEXEERIE. F0AEHE, 1§
F#5518] infineon.com EERHHIBXIRE (FEHXE) o

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document ~ 002-27665 Rev.*D
www.infineon.com 2022-06-16



http://www.infineon.com/

USB PDEBFISED 83 /R 4 M= 51 23

THEENEE]

ThREHE &

infineon

SR_CPP  SR_CPN  SR_GDRV VDDD

veco VBUS_IN VBUS_CTRL VBUS_C

SR Sense
SRS M NegativeSense | 2oro Croseine SR Gata briver o e
Detect (ZCD) and Doubler Discharge Gate Driver
SR e
Regulator

Pulse Width Ramp
PWM_DRV_GPIO1 3 Modulator Generator N
(PWM) Protocol Engine

cc
o
Reference Error Error
Amplifier Amplifier
® 1 ! - — [ oo |

EA_OUT CC_COMP_GPIO2 CSN CSP Vss GPIOO GPIO3

POR/RESET B XRES

& DP_GPIO5
B DM_GPIO4

HIEF M 20f31

002-27665 Rev. *D
2022-06-16



o _.
USB PDE B R B ML SIS (Infineon

B

BH=x

BEIR e eeeeeeeeeeceeeeeeeeeeeeeeessseesesssssesssesssssessssssssessssssssesssssssstesesssssetesssssssetssssssnteseessnsstsessssnsssesns 1
1172 == TRt 1
L U 1
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5|/ E
=1 EZ-PD ™ PAG1S5 | B3R
Pin number Pin name Description

1 SR_GDRV Synchronous-rectifier NFET gate driver
2 SR_VSS Synchronous-rectifier NFET ground terminal
3 SR_SEN Synchronous-rectifier NFET drain terminal
4 XRES External reset input
5 GPIOO GPIO P0.0
6 PWM_DRV_GPIO1 Pulse transformer driver/GPIO P0.1
7 CC_COMP_GPIO2 Pin for constant current mode compensation capacitor/GPIO P0.2
8 EA_OUT Error amplifier output
9 FB Error amplifier feedback
10 CSN Low-side current sense amplifier negative input
11 CSP Low-side current sense amplifier positive input
12 GPIO3 GPIO P0.3
13 cc2 Power Delivery communication channel 2
14 CC1 Power Delivery communication channel 1
15 VSS Ground
16 DM_GPIO4 USB D-/SWD_DATA/GPIO P0.4
17 DP_GPIO5 USB D+/SWD_CLK/GPIO P0.5
18 VBUS_C USB Type-C VBUS monitor input
19 VBUS_CTRL Load switch NFET gate control
20 VBUS_IN Power source input
21 VCCD 1.8-V core voltage LDO output
22 vDDD 3.0V-5.5Vinternal LDO OQutput
23 SR_CPN SR doubler capacitor negative pin
24 SR_CPP SR doubler capacitor positive pin
25 EPAD EPAD for ground

IR 50f31 002-27665 Rev. *D
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1.1 35 B8

SR_GDRV, SR_VSS, SR_SEN, SR_CPP, SR_CPN.EZ-PD™ PAG1S /BN [E]5 257788 NFET MlmAY BB EFHIE L1 HIHh
RIXThEE A ER fE 4R, MR IRTh2S (SR_GDRV) BI3XEhZE AR vDDD B VDDD BIR{E, LASKIRSMER NFET
BE4FHY RDS-On, TR IRTN2S BT LAfE B A SR (& E BB IRTHZE VDDD HIR(E, EEEB2REZE SR_CPP A
SR_CPN 5|flZ 8, SRFET RUBRIEFRIEIER] SR_VSS 5IHl, BIEIRIERMG, NAEFEGRIEEER
2 AEER.

EZ-PD™ PAG1S 2 #F QR/CrCM. AR X1 DCM RN FHIE L R, SR BUMIEIR S 135 62 BEMA T
ZCD GIT|EM) . EER N ETIRIEE. JMEE NFET JRART s BB EE T BEPE ) E 2 BN, PAERERRE ST
2k, SMEREBPERYEIRFTBHEIR SR_SEN 5| IR EAREET 21.5V,

SR_SENS|HIRYSMBEBEBUR T HRIREERNEELL, T2 REKHERBLEMRENE,

R2 SR_SEN tBY5MEBEBPE S EEREL
Primary : Secondary turns ratio Rext (QQ)
4.1 10K
5:1 9K
6:1 8K
71 7K
81 6K
9:1 5K
10:1 4K

TR fa BB [EAS I EL 428 T A SR_SEN 5B 100 mv = -200 mv BIR/NA B [E, [E#E, zCD AT+
SR_SEN 5|f E -16 mV E 0 mvV IER/NFMEBE. EENEBEREIHNE] SR_SEN 5B EEE LLIEE
75 mVe BUISIEEER M SR_SEN TIRIREM N BRIREBE, FIRELHUESSHEI PwM R A 285, L
KINE IRV LRI, EZ-PD ™ PAGLS IRIEZSMAIECE IR : RIESEETE. RAEXUTETEL. &
INTEIER, |RATIESIZFR U SR_SEN #NEESE. F2HEz-PD™EEEEHATR BXEEEEHAT
AENEZFMES. SIE 2 E 3 TR QR/CrcM A DCM/ATER TR HY SR_GDRV THEERVKHZ .

IR 60f31 002-27665 Rev. *D
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Both FET OFF

| l
Primary FET OFF,

SRFET ON Primary FET ON,
SRFET OFF

Primary FET ORF,

Primary FET ON, SRFET ON

Primary Current SRFET OFF

Feed forward sensing

/::k detect
ZC
] K ]

. !

1
I 1 Negativesense | [
detect

Time
B2 QR/CrcMEER, FTAISR_SENFISR_GDRV
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51w E
Both FET OFF
Primary FET ON, i PrirgaRrEEFrE;SFF. i Primary FET ON, Prir;;r;r;rt‘cl’”?rr,
SRFET OFF SRFET OFF Z
Feed forward sensin, g ! !
- i/\n'—;:detect
k_'_\ :
Megative sense
detect
&3 DCM/AERFH X THYSR_SENFHISR_GDRV
1.1.1 FB, EA_OUT, CC_COMP_GPIO2

EZ-PD ™ PAG1S &£ T - MREMR A ER, FAFAIEEE (cv) MI1ER (cC) MRR Kb R AE T,
ZAER A SEEMERIRIE. IRERAIZIML N AIEIR PWM IR, IREM AN AR (FB)
5P, IEAN 0.744VHASSEHBE, FB5IHIESE 200 k AR 35 k ABIABFEBPESD [E2S, = VBUS_IN
5VEY, %90 ERIE FB SIHIBVENABEIRE R 0.744 V., 1RIBFFFEAY VBUS_CHiH, FB I EAIBEIEEL
PRI B 7R /42 U 28 IDAC T ZE 1k FB 5 IHIF] EA_OUT SR Z B EBE—MNIMBEMEML, TNEI6FRT.
1ETARER A EMEMI BRI ASE (LSCSA) , HimBMNRIIIRER AL, NE 1. [ERIE
SEREMASRAIE 04V E 2.1V ZIERERE, EMENEATIREETE CC_COMP_GPIO2 l EA_OUT Z[&)F
INIMERAMEMLS, 0B 6FfNo EZ-PD™ PAGLS IRZEAZI AR 3.3V E 21.5 VEEARRIEEATH 1

& USB PD PPS FISEMIE K,

A E 3ASEERIERIFT,

BIEF

8of31
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1.1.2 PWM_DRV_GPIO1

EZ-PD™ PAGLS 218N PWM K428, Z A E2RUBEZEIZHIRIBTIMEM FET WA TEE, B%—
NRIEREE, FS5IRERAFNRE L BHTILRUAE PWM PR E, fiE@@dBRENASER
BMER, FEARENEEBRMFIRERNAIRZEAS. PWMES BTSN E2EMREM
EEREKM, EZ-PD™ PAGLS IXEERL T & T VDDD/Ground 4t AUBK IS [E28UREHES, B P ERSIREHES
BY4E 425 | = PWM_DRV_GPIO1 5|,

2 E 4 MEs5 BFERT Qr/CrcM I DCM/AELIIR A PWM_DRV THEEHYE 2o

Both FET OFF

i
A :
rimary FET ON, Primary FET OFF, 1

SR FET OFF SRFETON
Ramp

Primary FET drain
voltage 1 |

m
Ramp re-start \

Time

E4 QR/CrCMIET, FEYPWM_DRV

IR 90f31 002-27665 Rev. *D
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Both FET OFF
‘ | E l ¥
Primary FET ON Primary FET OFF, ]
SRFET OFF SRFET ON
Ram
A |
Primary FET drain ‘I"-.u.'ll v /
voltage ] : |
/\' |
Ramp re-star}f|}
Time
Es DCM/B EEFF 51 T AIPWM_DRV
1.1.3 cc1,cc2

CC1FICC22USB PDIMXHYES 8B, EZ-PD™PAG1S ££RL T — N USBPD Wk 28, ZWABE—1N K
SresfNiEURES4ARY, T{1#%ER USB PD fAE BL & 1EiE (CC) BB FHXNAEIRICES (BMC) 4Ri3 4R,
FREBENAFN T, WIERE (PHY) LHEHRESR, MR/ MEBE LRIBEHEIR. ZIEREIE usB
PD ST ERAIFR AL UHEERE (Rp) MELFFX, CC1#0 CC2 5|1 EEREZEE—FMEE 390 pF EBR 25,

1.1.4 DP_GPI0O4, DM_GPIOS

DP #1 DM 252478 USB D+ # D- &%, EZ-PD™ PAG1S £ERK T ZEEBIQMIARR, AJ4ZIE BC 1.2. Quick Charge.
Apple ZEEBH] Samsung AFC FEATTERININ, ZARIRER T XL T B INNPIRNFIE R L, THERIMD
A, SRAALFTEESR B, 1BER DP M DM & el LUE R B EFRE GPIO,

IR 100f31 002-27665 Rev. *D
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1.1.5 VBUS_IN, VvDDD, VCCD

EZ-PD™ PAGIS £ T — N EERIESS, ZA2E25H VBUS_IN SN, 2ERAVE 7 voDD S, BT
BHRNEEARNIIVERAK 215V, HMANTF 5.5V 215V 2ZiERt, BATHSEREHAI5V, Xt
F33VESSVHEAN, FETIE84IL /9 VBUS_IN - 300 mVo

ZIAE2R A RIIREN 50 mA fAF R, HAEESH BB, ZREFFAIREhERISMER A EE
ICo EZ-PD™ PAGLS X E BT VBUS_IN BBIEHM ARSI EEE M B ERE, AT EABEEIEEREXY
VBUS BBIRHIAITINEE, BEEMHIZE, NEFREBEEERIAE /I 31.25 AZE 2000 AZ(El,

f2 IR vDDD FIRTFEEANFLERNSIRIMEIRME, ZH—FIFRE 1.8V VCCD, ARIBAIZOME,
vDDD # VCCD 5| FERIINGFER S, URIERESIREE, XESIHAERERR.

1.1.6 VBUS_C,VBUS_CTRL

VBUS_C AFISIE Type-C EFiZ23HE[E, VBUS_C EBERIrIREKRELRKER, BTEABERKIREE
Xt VBUS_C BRJEHHI TN, BEEMISE, WEREBREAEEN 31.25 QF 2000 Q Z (8,

PAEFF XA FTVBUS_INFIVBUS_CZ i8], EZ-PD™ PAG1S £ T NFET MithIRGHES SKITHZ fh HFAF =,
VBUS_CTRL B iZMitkIREh2Z M. EXFIIMER NFET, MitRIRoh3S T IRchEREBF, EFTFIMER
NFET, ESRMRIXKEHE VBUS_IN +8V, LbIh, EBH— LB EFHARESITE VBUS_IN+8V, B
— PN ENERIERFTZINEE, STEEBRRAIRFERMN. XTFHEEM 3nF fREBER, IEREHEE 2
ms & 10 ms HYIE3RFF/ZBYial,

1.1.7 CSP, CSN

EZ-PD™ PAG1S 2K LSCSA BT Ma1E B8, CSP = LSCSABIIEZINSIMI, CSN 2fHisNg |,
LSCSA 2 5 & 150 B TRIZ 4518101, 2N LSCSA AY Rsense A 5mQ. LSCSAR R EohaiFHBRMIE,

RE ST

1.1.8 GPIO0, GPI03

EZ-PD™ PAG1S 7NN GPIO, HAFWENEEZH GPI0, ERMSHMINEEE ., XL GPIO XIFLMIRTHIE
N EEERREILET, T EEMENERE, /05 (GPIO1ERIN) SWEGEIFEAN=R, BERTIE
AN/ S BT AT E B, PWM_DRV_GPIO1 7£ L EBET#RIREI AT, LU E IC BB,

1.1.9 XRES
XRES S|HIAJBFBENL, Z3IMASAE, FTEIMNPIRA sk E 11,

IR 110f31 002-27665 Rev. *D
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7 P A
2 N AR
2.1 BEREMIEHEI us (BB B RIEEI2E

B e BT — 1T BIREIHENAEE, ZNAERLI T REMEFINEL RBRER. TZRET,
EZ-PD™ PAG1S LLEE[EE iz HI 75 T AHI#04% MOSFET BBk A e E, EZ-PD™ PAG1S BEhiRERAZSH
BIRIERIN & £ 28K HE PWM BIBKHEERE, % PWM 15 5833 Bk T [E 28 MORRMIE I #I R M, #]
Rz E 28 AT LB ERIRERN I AMIB oiiEHI28, W& 6, EZ-PD™PAGLP 5 EZ-PD™ PAGLS —CFHE
FiTHI2R. TELLFRFMEFIR, EZ-PD™PAGIS SR T =N KBINEE: REMIZH]. RS ERMFTHIS
CEH128,

Full-bridge

Rectifier Snubber

: A
EMI 1 —l—
Filter % = J7
IS EZ-PD™ PAG1S - CYPAS111
- H
T
—Hmo‘f‘ - L
‘ GPIoD T E_T_ _'Lg
e I I
Primary Side Secondary Side
Ee R R I ) B BB SRS B 28 . FE
IR 120f31 002-27665 Rev. *D
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ThAEiHER
3 Ihee iR Bg
3.1 BahiTH

LEES, ¥RMBEEhITHI 2SN ERER BV GIFBITHIIRITX, HigHEBER N é&ﬂﬂlﬁau
HEER2S7E B LA EZ-PD™ PAG1S FREEMI BB, R EBIENEZ-PD™ PAGISEYEGINEE R, —
VBUS_IN EB[E#8id 3.3V, EZ-PD™PAG1S B BohHITHIEFF X, EZ-PD™ PAG1S B4 /EEhBY B9
JLER,

BoimiE, BHREEIRERARZUEI 5 v 2R EE, H B EZ-PD™ PAGLS FER A BL PWM BXOH,
PWM_DRV_GPIO1 _tHUXEERK B kAT Eesiaa B X B ohichlss. ERIKE PwM BoFEY, #I4&ME
TR R ERSIRH2RS PWM BRES, HMBohRNIREIRRIEHIRT. TRRITHIRT,
FRFFRIEEIEH EZ-PD™ PAG1S =4 R PWM kil

3.2 EITIEL

EZ-PD™ PAGLS Z#FZMITIEMET . &R (QR) HIaRFHEIRI (CrcM). BEAXEN. FELSEERN
(DCM) AR FEAFHSITHREIRER. EI PWM BB ZAFIRIBREIIZEZRENIR TIEEN. &
AERY, TERNFRIFE CreM; RERER, TIERIUHREI DCM; RINFRMBEINE AR, TIEE
RNRFIPOABERR R AER (BUET) « RIVRAKARE. 5/)/RARBAUNEKHBKERSR

A BT E,

Burst exit

Skip exit, Burst entry
or Amplifier Output
Skip entry b

DCM (Valley) Skip Burst Skip Burst DCM (Valley)

S 1 I T T

Time

&7 REMABHNE TIEER
3.3 B E R
3.3.1 VBUS UVPFIovP

VBUS R [EF 2 EEPERET NER VBUS_IN/VBUS_C FBFED [E2SHITIEIE, P& REM LAY 8] "] £ EZ-PD™
PAG1S HECE, iEZI7EZ-PD™ Configuration Utility JREXE XECBE TEMEZFMEE,

IR 130f31 002-27665 Rev. *D
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THeE A

3.3.2 VBUS OCP # scpP

VBUS i3 A K2 B 2 185 A EB B A M K 281 T 535, 5 ovp M UvP #8[E, OCP 0 SCP #PEE B
[ZBS BB A EC . 155 I%EZ-PD™ Configuration Utility SXEXE XECE TEMNEZIEAE L,

3.3.3 OoTP

fERIMER B FBREFN SR ADC SEILT R ISR, AR AT LUEREMEA=INGPIOS |, EZ-PD™ PAG1S &
E—1N8{il SARADC, RIFTFBAREILIE, ADC NESEBER UMBENIRIEHIEE: VvDDD AR HRR
FEM2VEEBE,

3.3.4 ESDIRIF
EZ-PD™ PAG1S JFRE 5 IR ESD 1R, ESD 1RIPZHELRH 2.2 kv HBM F 500 V CDMo

3.3.5 VBUS Zl| cC 53R 1R3P
EZ-PD™ PAG1S 123 VBUS_C 5|15 CC Z 8| B IMIEREYIRIP,

3.4 ThFET

EZ-PD™ PAG1S X5 ERIER - JEnh. FERRFIREERR, XLRN ZERVRREN AEFEHREIETT
FAFAIE,

IR 140f31 002-27665 Rev. *D
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Table 3 Absolute maximum ratings[l]

Parameter Description Min | Typ Max Unit | Details/conditions
VBUS_IN_MAX Maximum input supply voltage - - 24 -
VbbD_MAX Maximum supply voltage - - 6 -
V_SR_DRAIN_MAX |Maximum voltage on SR_SEN pin - - 24 =
Vepio_aBs GPIO voltage -0.5 - |Vppp+0.5 _
v Maximum voltage on CC1, CC2 ~ ~ 24 ~

CC_PIN_ABS voltage
lpio_ABS Current per GPIO - - 25 mA |-
ESD_HBM Electrostatic discharge human 2200 ~ ~ ~
body model
Electrostatic discharge charged v
ESD_CDM ectros & 8| 500 | - - -
device model
I_LU Pin current for latch-up -100 - 100 mA |-
ARE:

1. R R R3 FHHETRARE I RES IS EER KA ERIF, KINERBETEITRASMN
TAREESHMBUNAIEY., BREEMEERN 150°C, 54 JEDEC FR/E JESD22-A103 (BEEFMEHE
) o EENRAZHFUTESTER LELXHNER NMERR, S[HAIREL ERIIEIETT,

IR 150f31 002-27665 Rev. *D
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Ra ERS#¥
SpecID | Parameter Description Min | Typ | Max | Unit Details/conditions
Vppp output for5.5V <
SIDPWR1 | Voop geg |22 LEV 46 | 50| 54
= [Loap=0-50 mA
SIDPWR2 |V Vppp output for 3.3V < Vsus IN
S DDD_MIN | Vgys N= 5.5V -03 |
Max supply voltage relative ~ ~ V |-40°Cto +105°C T,
SIDPWR3 1 Voop uax | ¢4 Vss 6 Absolute Maximum
SID.PWR.4  |VBus_in Power supply input voltage| 3.3 - | 215 -
SIDPWR6  |Veep %;tig utvoltage for core - 18| - -
SID.PWR.8  |Cefc Bypass capacitor for Vecp 0.8 1|12
i i X5R ceramic or better
SID.PWR.9 | Cexc \[,);)Cs“p“”g capacitorfor |y g | _ | 22
- - E - -
SID.PWR10 |cexv \IZ/)ecoupllng capacitor for ~ 1 ~ M Decquplmg capacitor
BUS_IN required near the IC pin.
SID.PWR.10A | Cexcpp ggpgg;o;nb detsvl;ezr;)N pins 0.1 - - X5R ceramic or better
VBUS_|N =5 V, TA = 25°C,
CC1/CC2inTXor RX,CPU
Active current from Vgys_|n at 24 MHz, SR/PWM at
SID-PWR-15 " flpp_a in Type-C attached state - 25| - 100 kHz,
EA/ADC/CSA/UVOV blocks
ON.
VBUS_|N =5 V, TA = 25°C,
mA Type-C attached, CPU OFF,
Sleep current from Vs v PWM/EA/ADC/UVOV
SIDPWR16 Hlop s ua i Type-C attached state B 3> - blocks ON. CC, watchdog
timer (WDT) wakeup ON.
IMO at 24 MHz.
D Sl tf VBUS |N:5V, TA:25°C,
eep Sleep current from Tvpe-
; ) ype-C unattached,
SID.PWR.16A |lpp ps_ua Xi%i{ch;eLyEtZti - |075) - CPU OFF, UVOV block ON,
WDT Wakeup ON.
SIDPWRI7 |V sq pran \é?r:tage allowed on SR_SEN 0.7 _las | v |-
R5 ZMmANE
SpecID | Parameter Description Min |Typ | Max | Unit Details/conditions
SID.PWR.14 |Tsleep Wakeup from sleep mode - 0 -
S -
SID.PWR.14A | Tdeepsleep ﬁiﬁ?p from deepsleep - 35 - W
IR 160f31 002-27665 Rev. *D
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Table 6 ADC specifications
SpecID ‘ Parameter ‘ Description ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Details/conditions
DC specifications
SID.ADC.1  |Resolution |ADC resolution - 8 - Bits |-
. . Reference voltage =
SID.ADC.2  |INL Integral nonlinearity -2.5 - 2.5 VREF_ADC1
. . Reference voltage =
SYS.ADC.3 |INL Integral nonlinearity -1.5 - 1.5 VREF_ADC2
. . . . LSB |Reference voltage =
SYS.ADC.4 |DNL Differential nonlinearity -2.5 - 2.5 VREF_ADC1
. . . . Reference voltage =
SYS.ADC.5 |DNL Differential nonlinearity -1.5 - 1.5 VREF_ADC2
SYS.ADC.6 |GainError |Gain error -15 - 1.5 -
Reference voltage
SYS.ADC.7 | VREF_ADC1 |ADC reference voltage Vooomin | = | Vbbbmax generated from Vppp
V' |Reference voltage
SYS.ADC.8 |VREF_ADC2 |ADC reference voltage 196 | 2.0 2.04 generate from
bandgap
AC specifications
SID.ADC.9 |Slew_Max Rate ofchange of sampled - - 3 V/ms | Guaranteed by design
voltage signal
Table 7 Error amplifier
SpecID | Parameter Description ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Details/conditions
DC specifications
SID.DCVR.L | Vg VBUS voltage regulation _ 43 +5 % |-
accuracy
SID.DCVR.2 |lka_off Off-state EA_OUT current - 2.2 10 pMA |-
Differential nonlinearity of
SID.DC.VR.4 |DNL_ndac NMOS DAC -1 - 1 <5 -
Integral nonlinearity of
SID.DC.VR.5 |INL_ndac NMOS DAC -1.5 - 15 -
Gain_ .
SID.DC.VR.6 Gain error of NMOS DAC -8 - 8 % |-
error_ndac
Differential nonlinearity of
SID.DCVR.7 |DNL_pdac PMOS DAC -0.5 - 0.5 <5 -
Integral nonlinearity of
SID.DC.VR.8 |INL_pdac PMOS DAC -1 - 1 -
Gain_ .
SID.DC.VR.9 Gain error of PMOS DAC -8 - 8 % |-
error_pdac
IR 170f31 002-27665 Rev. *D
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SpecID ‘ Parameter Description | Min | Typ‘ Max | Unit ‘ Details/conditions
BERME
SID.LSCSA.1 Cin_inp CSP input capacitance - - 10 | pF |-
CSA accuracy with
SID.LSCSA.2 Csa_Accl 5 mV < Vsense < 10 mV -15 | - 15 -
CSA accuracy with
SID.LSCSA.3 Csa_Acc2 10 mV < Vsense < 15 mV -10 | - 10 % |-
SID.LSCSA4  |Csa_Acc3 | SoAaccuracy with 5| -] s -
15 mV <Vsense
Short circuit trip point with
SID.LSCSA.5 SCP_6A threshold set to 6 A 54| 6 | 6.6
Short circuit with A |Rsense=5mQ
ort circuit trip point wi
SID.LSCSA.6 SCP_10A threshold set to 10 A 9 10 | 11
CSA gain values supported: ~ ~
SID.LSCSA.8 Av 5,10, 20, 35, 50, 75, 125, 150 5 150 | VIV
SID.VSP.1 V_short_ Short-to-VBUS system-side 6 ol 121 v |-
trigger clamping voltage on the CC
pins
TRAE
Delay from OCP threshold trip
SID.LSCSA.AC.1 |Tocp_gate to external NFET gate turn off - |40 20 -
Delay from SCP threshold trip | ~ 1nFNFET
SID.LSCSAAC2 | Tscp_gate to external NFET gate turn off 3.1 us |gate
capacitance
Delay from SCP threshold trip 3 nF NFET
SID.LSCSA.AC.3 | Tscp_gate_1|to external NFET power gate - | 75| - ate
turn off g .
capacitance
xR9 VBUS R[E. BE
SpecID | Parameter| Description ‘ Min ‘ Typ‘ Max | Unit ‘ Details/conditions
BERME
Over-Voltage threshold Accuracy,
SID.UVOV.1 VTHOV1 4Vto 11V -3 - 3 -
Over-Voltage threshold Accuracy,
SID.UVOV.2 VTHOV2 11Vto 215V -32| - 3.2 -
SID.UVOV.3 VTHUVI Under-Voltage threshold Accuracy, a | - 4 _
’ ’ 3Vto3.3V
%
Under-Voltage threshold Accuracy,
SID.UVOV.4 VTHUV2 33Vt04.0V -35] - | 35 -
Under-Voltage threshold Accuracy,
SID.UVOV.5 VTHUV3 40Vto 11V -3 - 3 -
Under-Voltage threshold Accuracy, | _ _
SID.UVOV.6 VTHUV4 11Vto 215V 2.9 2.9
RRAE
Delay from OV threshold trip to
SID.UVOVAC.L |Tov_gate | iernal NFET Power Gate Turnoff | ~ | ~ | 20 | ¥ |~
IR 180f31 002-27665 Rev. *D
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SpecID ‘ Parameter ‘ Description | Min ‘ Typ ‘ Max | Unit | Details/conditions
B
Downstream facing
SID.PD.1 Rp_std port (DFP) CC 64 | 80 | 9 .
T - termination for
default USB power
DFP CC termination WA
SID.PD.2 Rp_1.5A for 1.5 A USB power 166 180 194 -
DFP CC termination
SID.PD.3 Rp_3.0A for 3.0 A USB power 304 330 356 -
Ground offset Relative to remote
SID.PD.4 Vgndoffset |tolerated by -500 - 500 mV BMC transmitter
BMC receiver

+11 VBUSTREBEEL T

SpecID | Parameter ‘ Description | Min |Typ‘ Max |Unit‘ Details/conditions

s

20VNMOSON
resistance for
discharge
strength=1
20V NMOS ON
resistance for
discharge
strength=2
20VNMOSON
resistance for
SID.VBUS.DISC.3 R4 d|SCharge 125 - 500 Q Measured at 0.5 V
strength=4

20VNMOSON
resistance for
discharge
strength=8
20VNMOSON
resistance for
discharge
strength =16

Error percentage _ _ o. |WhenVBUSis
SID.VBUS.DISC.6 |Vbus_stop_error of final VBUS 10 Yo discharged to 5V

value

SID.VBUS.DISC.1 |R1 500 - 2000

SID.VBUS.DISC.2 |R2 250 - 1000

SID.VBUS.DISC.4 |R8 62.5 - 250

SID.VBUS.DISC.5 |R16 31.25 - 125

IR 190f31 002-27665 Rev. *D
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SpecID ‘ Parameter| Description ‘ Min ‘Typ‘ Max |Unit‘ Details/conditions
ERE

Gate to source
SID.GD.1 GD_VGS overdrive during 4.5 5.75 10 V. |Vgys in=21.5V
NFET ON condition

Resistance when

pull-down is ~ ~
SID.GD.2 GD_Rpd enabled to turn 0.57 2 kQ

off external NFET

Kt
i
&=
'

VBus_ctrl LOW to
High (1VtoVy o+
AC.GD.]. Ton l V) W|th 3 nF 2 5 10 ms VBUS_|N = 5 V
external
capacitance
VBUS_ctrl High to
Low (90% to _
AC.GD.2 Toff 100/0) with 3 nF - 7 - Us VBUS_|N =215V
external
capacitance
+®13 mERESS
SpecID | Parameter | Description | Min ‘ Typ ‘ Max ‘ Unit ‘ Details/conditions
BERAg
VOLTAGE_ VBUS_IN voltage
SID.VREG.1 DETECT detect threshold L7 21 24 v
Total start-up time From VBUS
SID.VREG.2 |Tstart for the regulator - 50 200 ps | reaching
supply outputs Voltage_detect
level to 95% of final
value
IR 200f 31 002-27665 Rev. *D
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SpecID ‘ Parameter ‘ Description ‘ Min | Typ | Max | Unit ‘ Details/conditions

BRI
Voltage doubler output for

SR1 VCPPL 33V<VBUS_IN<5.5V S B ..
Voltage doubler output for

SR2.|VCPR2 5.5V < VBUS_IN< 21.5V L I B -
Rise time (20% to 80%) of
SR gate driver output

SR3 TR SR with CL =6 nF, VBUS_IN = _ ~ 150 _
3.3V,
including doubler rise time
(with and without double
bypass mode) ns
Fall time (80% to 20%) of
SR gate driver output with

SR4 TF_SR CL=6nF,VBUSIN=33V, | _ - | 100 -
including doubler rise time
(with and without double
bypass mode)
Input leakage current on

SR.5 IIK_SR_VSS SR VSS -1 - 1 HA |-
Negative sense trip

SR.6 VTRIP_NSN_100 |voltage to turn-ON -140 | -90 -60 -
secondary switch

- - mV

Negative sense trip voltage

SR.7 VTRIP_ZCD to turn-OFF secondary -8 -5 -3 -
switch
Turn on propagation

SR.8 TD_ON delay from SR_SEN at - - 25 50 -
100 mV to SR_GDRV
reaching 1V ns
Turn off propagation delay

SR.9 TD_OFF from SR_SEN at -5 mV to - 100 200 -
SR_GDRV reaching 1V

SR10  |I0_SRC_SNK  |Qutputpeakcurrent N R
(Source and sink)

;|15 B PwM R E BB AT [E2R X EH2E
SpecID ‘ Parameter ‘ Description | Min ‘ Typ ‘ Max ‘ Unit ‘ Details/conditions
B
PWM.1 FSW Switching frequency 20 - 150 kHz |-
PWM.2 PWM_ON Minimum controllable 100 ~ ~ ns |-
ON time
IR 210f31 002-27665 Rev. *D
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SpecID ‘ Parameter | Description ‘ Min | Typ | Max | Unit ‘ Details/conditions
E R
SID.GIO.1 |I_LU Latch-up current limits -140 - 140 mA |-
SID.GIO.2 |RPU Pull-up resistor value 35 5.6 8.5 Ko Lo
SID.GIO.3 |RPD Pull-down resistor value 35 5.6 8.5 -
SID.GI0.4 |IIL Input leakage current - 2 nA |-
SID.GIO.5 |CPIN_A Max pin capacitance - 22 l(iir?g:utance on DP/DM
PF | Capacitance on all
SID.GIO.6 |CPIN Max pin capacitance - 3 7 GPIOs, except DP/DM
lines
SID.GIO.7 |Voh_3V Output voltage high level VD@%_ - - loh=-4mA
SID.GIO.8 |Vol_3V Output voltage low level - - 0.6 lol=10mA
. Input voltage 0.7 x ~ _ ~
SID.GIO.9 |Vih_CMOS high threshold Vooo v
. Input voltage low 0.3x
SID.GIO.10 |Vil_CMOS threshold - = | Vopp -
SID.GIO.11 |Vih_TTL LVTTL input 2 - -
SID.GIO.12 |Vil_TTL LVTTL input - - 0.8 -
SID.GIO.13 |Vhysttl Input hysteresis LVTTL 100 - - -
. mV
SID.GIO.14 |Vhyscmos Input hysteresis CMOS (i/(o)iox - - -
Current through
SID.GIO.15 |IDIODE protection diode to - - 100 A |-
Vpoo/Vss
SID.GI0.16 | TriseF Rise time in fast strong 2 | - | n2
mode
SID.GIO.17 | TfallF Fall time in fast 2 | - | 12
strong mode
ST ns
SID.GIO.18 |TriseS Rise timeinslowstrong | 15 | _ | 4
mode
SID.GI0.19 | Tfalls Falltimeinslowstrong | 15 | _ | ¢ Cload =25 pF
mode
GPIO Fout;
SID.GI0.20 |FGPIO_OUT1 |3V < Vppp< 5.5V, - - 16
Fast strong mode.
GPIO Fout;
SID.GI0.21 |FGPIO_OUT2 [3V<Vppp<5.5V; 7 - - | MHz
Slow strong mode.
GPIO input operating
SID.GIO.22 |FGPIO_IN frequency; 16 - - -
3V<Vppp< 5.5V
IR 220f31 002-27665 Rev. *D
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®17 LEBS I (POR) #I5E
SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions

SID.POR.1 |VRISEIPOR | Power-on-reset (POR) 0.8 - 1.5 -

rising trip voltage
SID.POR.2 VFALLIPOR |POR falling trip voltage 0.7 - 14 v L

Brown-out-detect
SID.POR.3  |VFALLPPOR |(BOD) trip voltage 1.48 - 1.62 -

Active/Sleep modes
SID.CLK#6 |SR_POWER |Powersupply slewrate | 0.40 - 67 V/ms On power-up

and power-down

IR 230f31 002-27665 Rev. *D
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+18 EZ-PD ™ PAG1S iTHE &
MPN Application Package SilD Si Rev
type
CYPAS111A1-24LQX i i
QXQ USB Power Delivery adapter with secondary 24-pin QFN 2801 Al

side control

CYPAS111A1-24LQXQT

5.1 TSR E X

X XX XX - XX XX X X XX X

T T T T J I T=Tapeand reel
ES (Optional Field) = Pre-production Engineering samples only.

Non orderable
Temperature range: Q = Extended industrial (-40°C to +105°C)

X =Pb-free
Package type: LQ=QFN

o

Number of pins in the package

Si Rev
Application and feature combination designation

Product type: 1 = First-generation product family

Product type: S = Secondary side controller

Marketing code: PA = Power adapter

Company ID: CY = Infineon

IR 240f 31 002-27665 Rev. *D
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Parameter Description Conditions Min Typ Max Unit
Ta Operating ambient Extended industrial -40 25 105
temperature o
T, Operating junction Extended industrial -40 25 120
temperature
Tua Package 0 ja - - - 19.98 W
Tic Package 0,c - - - 478
<20 EIRIFIEERE
Maximum Maximum time within 5°C of peak
Package peak temperature
temperature
24-pin QFN 260°C 30 seconds
®21 FHEEHHER (MSL), IPC/JEDEC J-STD-2
Package MSL
24-pin QFN MSL 3
IR 250f31 002-27665 Rev. *D
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[#7Toa0c] [=]o.08[c]

- M ]o.10]c]A]
(A} o
1 Jo.10[c[A Al

24

SEATING
PLANE

7

LASER MARK FOR PIN 1 @
IDENTIFICATION IN THIS AREA

JOP VIEW SIDE_VIEW

0.225—+
6 [@E]
R”/% p
I
- _ _ g _ _ _ _
P + gy =Y ST 1
- | & =y 0,401 = H
N ™ - { D = co.25|
- MAN O (T ] ANANA! ANANA]
T/ Bl v E =
PIN # 1 I,D.—/ E"E__ L_ ﬁ DETAIL "A" (OPTION 1) DETAIL "A" (OPTION 2)
SEE NOTE #10 o
SEE DETAIL #"A" ¢
BOTTOM VIEW
DIMENSIONS NoTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.

MIN. [ NOM. | MAX. 2. DIE THICKNESS ALLOWABLE IS 0.305 mm MAXIMUM(.012 INCHES MAXIMUM)
3. DIMENSIONING & TOLERANCES CONFORM TO ASME Y 14.5M. -1994.

:1 oo | — ZS: 4. THE PIN #1 IDENTIFIER MUST BE PLACED ON THE TOP SURFACE OF THE
PACKAGE BY USING INDENTATION MARK OR OTHER FEATURE OF
A3 (Option 1) 0.152 REF PACKAGE BODY.
A3 (Option 2) 0.127 REF 5. EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
b 0.18 | 025 | 0.30 6. PACKAGE WARPAGE MAX 0.08 mm.
b 4.00 BSC 7. APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART

OF EXPOSED PAD FROM MEASURING.

D2 265 | 2.75 | 2.85
8. APPLIED ONLY TO TERMINALS.

E 400 BSC 9. JEDEC SPECIFICATION NO. REF: N.A.

E2 | 265 | 275 | 2.85 | {0, INDEX FEATURE CAN EITHER BE AN OPTION 1 : "MOUSE BITE" OR

L 030 | 040 | 0.50 OPTION 2 : CHAMFER.

o 0.50 BSC

R Jooo | —]—

002-16934 *E

Es 245|HIQFN ( (4x4x0.6mm) , 2.75x2.75mmEPAD (Sawn) ) ##ESMEZ, 002-16934
HIEFAR 260f31 002-27665 Rev. *D
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Acronym Description
ADC analog-to-digital converter

API application programming interface

Arm’ advanced RISC machine, a CPU architecture

CC constant current

BOD Brown out Detect

BMC biphase mark code

CPU central processing unit

CRC cyclic redundancy check, an error-checking protocol
CS current sense

DFP downstream facing port

DIO digital input/output, GPIO with only digital capabilities, no analog. See GPIO.
DRP dual role port

EEPROM |electrically erasable programmable read-only memory
EMCA a USB cable that includes an IC that reports cable characteristics (e.g., current rating) to the Type-

C ports

EMI electromagnetic interference

ESD electrostatic discharge

FPB flash patch and breakpoint

FS full-speed

GPIO general-purpose input/output

IC integrated circuit

IDE integrated development environment

I*’C, or IIC |Inter-Integrated Circuit, a communications protocol
ILO internal low-speed oscillator, see also IMO

IMO internal main oscillator, see also ILO

1/O input/output, see also GPIO

LSCSA low side current sense amplifier

LVD low-voltage detect

LVTTL low-voltage transistor-transistor logic

MCU microcontroller unit

NC no connect

NMI nonmaskable interrupt

NMOS N-type metal-oxide-semiconductor

NVIC nested vectored interrupt controller

opamp operational amplifier

OCP overcurrent protection

ovP overvoltage protection
IR 270f31 002-27665 Rev. *D
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Acronym Description
PCB printed circuit board

PD power delivery

PGA programmable gain amplifier

PHY physical layer

PMOS P-type metal-oxide-semiconductor

POR power-on reset

PRES precise power-on reset

PSoC™ programmable system-on-chip

PWM pulse-width modulator

RAM random-access memory

RISC reduced-instruction-set computing

RMS root-mean-square

RTC real-time clock

RX receive

SAR successive approximation register

SCL I°C serial clock

SDA I°C serial data

S/H sample and hold

SPI Serial Peripheral Interface, a communications protocol
SRAM static random access memory

SWD serial wire debug, a test protocol

X transmit

Type-C a new standard with a slimmer USB connector and a reversible cable, capable of sourcing up to

100 W of power

UART Universal Asynchronous Transmitter Receiver, a communications protocol
UsB Universal Serial Bus

WDT watchdog timer

USBIO USB input/output, CCG5 pins used to connect to a USB port
XRES external reset I/0 pin
IR 280f 31 002-27665 Rev. *D
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Symbol Unit of measure
°C degrees Celsius
Hz hertz
KB 1024 bytes
kHz kilohertz
kQ kilo ohm
Mbps megabits per second
MHz megahertz
MQ mega-ohm
Msps megasamples per second
pA microampere
uF microfarad
us microsecond
uv microvolt
S\ microwatt
mA milliampere
ms millisecond
mvV millivolt
nA nanoampere
ns nanosecond
Q ohm
pF picofarad
ppm parts per million
ps picosecond
s second
sps samples per second
v volt
IR 290f 31 002-27665 Rev. *D
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Document A
version Date of release Description of changes
*B 2019-08-19  |Changed document status from Preliminary to Final.

Updated Ordering

information: Updated part
*C 2022-05-18 | nhumbers.

Updated Packaging:
spec 002-16934 - Changed revision from *B to *E.
Migrated to Infineon template.

Updated Electrical specifications:

Updated Device-level specifications:

Updated Table 4:

Changed maximum value of Cexc parameter from 4.7 pF to 2.2 pF.

*D 2022-06-16 cgs s
Updated System resources specifications:
Updated Table 17:
Added SR_POWER parameter and its corresponding details.
Completing Sunset Review.
HIEEM 300f31 002-27665 Rev. *D
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