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PLKZEZEUSB PDEEJRIEAIZE SR !
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= il 28

KR EZ-PD™PAGLS B— R EMEIP Emgs (SR) ITHIZFFFTERIFOITHIZS, EZ-PD™ PAGLS T iEHC (%
FZRIEMIZE X RN R AT, ZRSEEEREMENFNIATTHEE, EZ-PD™ PAGLS ) XTEIR
EEC2s, BIEEES USB BIRE . Qualcomm iR 7 A E iR A FE BN B SR AC-DC fiEi& it

EZ-PD™ PAG1S iA 7 USB EE /11X (USB PD) RI4RIZFEEIR (PPS) iR,

Rz A3

+ USB PD 3.0 PPS EBJRiEAD2S
o RIERFEE 4.0 BEIRIEADES
+ 2#F USB PD &S 7e FBRY BB RIE AL 25

1%

o ERUREMIAT. R EREs (SR) M7 BimOTH| 2%
v EERNRBEMAESEERIERI T REMK
 TEIGFRESERX (CreMm) FMARFXIEDR

« FFRSAFRSEEA 20 kHz Z 150 kHz

« THEIEE (Cv) FER (CC) #BIEET.
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+ X$FUSBPD2.0. ® PPSHIPD3.0. QC4+. QC4.0. QC3.0. QC2.0. =2 AFC. Apple FEFMBCV1.2 7

BB Y

o EERAEEI B SR MR ACER (LSCSA). 2 P VBUS FREE FET F0 NFET MR 3R Gh28 IR Eh fa & FF %<

+ BALE VBUS ZE CC EYMER; CC. VBUS #1 DP/DM £&E& _EHY ESD 1R$P
¢ 24-QFN $13E, B -40°C E +105°C BT REEE

IhRETE B

SR_CPP  SR_CPN SR_GDRV VvDDD  VCCD

VBUS_IN

VBUS_CTRL VBUS_C

SR Sense

|

E

(cv) (cc)

| IDACs

SR_VSS SR Gate Driver VBUS_IN COI?("?O"I‘IQF?QEFET VBUS_C
. Zero Crossing and Doubler Discharge ; Discharge
Negative Sense Gate Driver
SR_SEN Detect (ZCD)
- HV
Regulator
Protocol Engil Bmc T
rotocol Engine
gl PHY 3cco
VBUS_IN cc ADC Charger DP_GPIOS
v Reference - Detect DM_GPIO4
Reference Error Error
Amplifier Amplifier

POR/RESET

b bJ =
EA_OUT CC_COMP_GPIO2 CSN VSS

GPI00 GPIO1 GPIO3

BEIEFHOIRXEFEXES, HTIEEL, & CEREETEX, AFFETERTERERTBHLIR, £ CETFRIFEXNEHE.
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USB PD power adapter SR controller

Pinout
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USB PD power adapter SR controller

(infineon

Pinout

rR1 EZ-PD™ PAG1S 5|l R

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 GPIO1 GPIO PO.1
7 CC_COMP_GPI0O2 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 cec2 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 Qutput
23 SR_CPN SR doubler capacitor negative pin
24 SR_CPP SR doubler capacitor positive pin
25 EPAD EPAD for ground
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o .
USB PD power adapter SR controller < |n ﬁ neon

Pinout

1.1 5 | iP5 BB

SR_GDRYV, SR_VSS, SR_SEN, SR_CPP, SR_CPNo

EZ-PD™ PAG1S /X7 SR NFET MlimaY BBEFH1E S i HIMiR IR chas USSR E R, MR IKhes
(SR_GDRV) AJIX=hZE A& VDDD 5% VDDD 8IS, LASCINSMER NFET B4FHY RDS-On, iR IR ThES BT LA
ERRNEREEBERIXTNE VDDD BIF(S, (ZEBA2REIETE SR_CPP #l SR_CPN 5| Zi8l, SRFETHY
TR IR F R EE S SR_VSS 51,

EZ-PD™ PAG1S ¥ QR/CrCM iR XA AR A XIEIXL THY SRINEE, SR AQMAEIR 7 15 ta B AN L Z 4
(ZCD)o BT EBFES [E2SHCMIMEE NFET BUIRIR P mEBE, HNEPEEPERS N 2kQ , SMIBEEPERYERFHR
SR_SEN 5|f)_EAYEBEAREET 21.5 Vo

SR_SENS|FIBYSMBEBEBUR T BIREERNEELL, &® 2 RS MEKILEFRFE,

xR2 SR_SEN tBY5MEBEBPE S EEREL
Primary : Secondary turns ratio Rext (Q)
4:1 10K
51 9K
6:1 8K
T:1 7K
8:1 6K
9:1 5K
10:1 4K

TRIR A A EL AR ES AT 72 SR_SEN 5| B1_EA2MR 100 mV & -200 mV ISR/ EBIE, FE#¥, zZCD BJ1E SR_SEN
SRR 16 mVE 0o mV IR/NFE, ERE2ME 3, HPERT crcM IR AEFXRER T
SR_GDRV IhEERYE 2.
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USB PD power adapter SR controller

Pinout
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o .
USB PD power adapter SR controller < |n ﬁ neon

Pinout
Both FET OFF
[ | l 1 [ |
Il I 1 [ 1
L i U i
) || Primary FET OFF, | 1 . ! 1 Primary FET OFF, |
Primary FET ON, 1 SRFET ON | 1 Prima ry FET ON, 1 SRFET ON |
Primary Current SRFET OFF } I : SRFET OFF I I
i i i i |
1 | ! 1
1 [ 1 1
| 1 1 1
\ L :
| ! 1 1
Il | |
Il 1 1
[ I |
Il | 1
Il ! 1
Il 1 1
Feed forward sensing l : : :
i i |
[ | |
Il ! 1
I I |
I I |
I |
i o !
() | 1
[l 1 1
1 | |
() I |
1 ! 1
[ S—— | |
[l | |
} : Negative sense : :
i detect | i
Il | 1
Il ! 1
[ I |
Il | 1
Il 1 1
[ | |
Il | |
|
I
I
I
I
|
I
I
. i
X |
Tim
3 ARFFXBET TR SR_SEN F SR_GDRV
1.1.1 FB, EA_OUT, CC_COMP_GPIO2

EZ-PD™ PAG1S SR T M- MEEMASIEIR, BT cv Al cC B TR REHEANSET, ZIERG
RIEEMERAMH RN, RERASRINEEIEEZE EA_OUT 5|/, EA_OUT R LU#—F IREhES
23, MEITHISRMRIG RERABNAMNGARIGE (FB) 51/, ERNIR 0.744 vV IRERENEREE,
FB 5|AIE%E 200 kQ 1 35 kQ BIAEBEBFEST ERS , 2 VBUS_IN A 5VEY, ZESRE FB 5IHIAIBRIARE
[EI&E T 0.744 Vo, HRIBFAFERY VBUS_C fait, F@idERERIR/ MR UR IDAC 1875 FB 511 ERYEBE.
W& 4 FiR, FBSIMIS EA_OUT 5|1 Z B E— MM MEMLE,

1ERTIERIVF R T AERRY LSCSA, HiaHiEEE|—MAIIANIRENRAZE, WE 4 FiR. EZ-PD™ PAGLS
IREMAZZAMHARE 3.3V E 215V HASEEARIEEREET, HE 1A ZE3ANBEAIIVERRET, 76
USB PD PPS #SERIE K,

1.1.2 CC1,CC2

CC17# CC2 2 USB PD WX AY@E(Si@iE, EZ-PD™ PAG1S £ T —1 USB PD IR 28, ZUWASBH—
K GEsfNiEUR2R4ARN, E113%ER USB PD tEBITECE IEIE (CC) fFHAAEIRIEES (BMC) 4miBEkiE. FRr
BBEEHWAENT. YRR (PHY) KR HSE T, NMRIVEIBEE ERBEETEIR. ZIEREIE USB
PD MSEESRMIFR AR UHEIE (Rp) REFFX, CC1#1CC2 31 LEREE—IMB 390 pF ER 2R,

Datasheet 7 002-26809 Rev. *D
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USB PD power adapter SR controller < |n ﬁ neon

Pinout

1.1.3 DP_GPI0O4, DM_GPIOS

DP #1 DM 52458 USB D+ 1 D- &%, EZ-PD™ PAG1S £k T R BBAMIARIR, ATRMIE BC 1.2, R FEEE. Apple
7580 Samsung AFC FERFTBINN. ZAEIRER T XETBIMNFIBNIE R, THREMINBEAGF. 5
RSEREEEY 7B, fHER DP 1 DM LB LIEFH A EFRE GPIO,

1.1.4 VBUS_IN, VDDD, VCCD

EZ-PD™ PAGIS ER T — N a L2 ERE, 1ZI2E28H VBUS_IN FifEE, F2E2SA9%H 7 vDDD $hitEE, A
PENBNEEAR/NIIVERA 215V, HMANTTF55VE 215V ZER, ATHNEBEE A5V,
XFF 3.3VESSVHIREIN, JATIESHE 9 VBUS_IN - 300 mVs

ZiRERF IR R AAEHER A 50 mA, EFEESSHERERE, iz ERASIEER
SMNERTA R ENEE R BB R, EZ-PD™ PAG1S iR VBUS_IN EBJRHNECE T — MR ECBERI N2 E KRR, AT
1E BB EFEHREREIXY VBUS EBIRENHITHEE,

R EEJR vODD A THEIZENFLEANIEMERMEE, H—FAKE 1.8V VCCD, AREBHDIZOMEE,
vDDD #1 VCCD 5| FiEIZINEREE R Es, MURIERRESRVRBTEM, XLESIHAEERIERIR,

1.1.5 VBUS_C, VBUS_CTRL
VBUS_C FBF 5 Type-C iE#ZIFHEE, VBUS_C BEE— 1 NEAIECE W EBIRE, ATFEHBEEZIEERE
X VBUS_C BB REIHI TR,

AEFFRZAIFVBUS_INFIVBUS_CZZ i8], EZ-PD™ PAG1S &% T NFET #tRIREhE8 eIz Hi% fa # %o
VBUS_CTRL 2R IRsh2emia . EXFIMNE NFET, MRIRGISSEIRGHE(RKET, EITHIME NFET,
TG MRIREIZE VBUS_IN +8V, ItE5h, BB — 1L BRI AR PR HI7E VBUS_IN + 8 Vo

1.1.6 CSP, CSN

EZ-PD™ PAG1S 2 LSCSA ABF IStz B, CSP =2 LSCSABIIELINS|MI, CSN E2fisNS |,
LSCSA 3211 5 F 150 H9TRIL 251K, 72N LSCSA BY Rsense 7 5 mQ. LSCSARE EohsiAEEEl,
EIE =Y

1.1.7 GP100, GP101 1 GPIO3

EZ-PD™ PAGIS B3 GPIO, EF=1EEHAHGPIO, ERNSEMINGEER, T LEME(IEHE, 1/0 3]
B (GPIO1BRSM) =HERFIFANZE, BEFIHEABANN/ RSB ANABER. LB, GPIO1#
IXEhRE,

1.1.8 XRES
XRES S|HIAJBFBENL, Z3IMAAS, FTEIMNPIRA sk E 1L,
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USB PD power adapter SR controller < |n ﬁ neon

Application overview

2 R AR

2.1 USB BB & REED2s

B4 BTRT —MRBVENESHREDS RBAFNERESHBNATRE, 7ELLRKEP, EZ-PD™PAGIS

BHIREMABEREMNRIRESRE, HBIBESSESRESRTEEATERNITHIZE. EMIE
23 AT LR R ARER RATIEEI2S. ELLIRFNEYIh, EZ-PD™ PAGLS &R T =X ETOEE: RN

MS5IET. SR UKRIEBIROEHI2:.

Full-bridge
Rectifier Snubber VBUS_IN VBUS_TypeC
J_ +_ 0 § l 10 T
3
I T
'g CC_COMP_GPIO2 5‘% oo e )‘-I-%I = ° g 2 -
£ 5 =
G a
19
vooT00_b £ ~§ // T “
® B
- BE EZ-PD- PAG1S .,
Controller T = P
BB T
Vs F8
% 4 GPIO1 B
GNDI GPI0O T gi _-Tl_g
Primary Side Secondary Side e I I
4 ) 4R 2 11l B9 B RO E B 28 R AR
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USB PD power adapter SR controller < |n ﬁ neon

Functional description

3 Ihek 5 BA
3.1 BrhiT

LEBRY, FIRM TS 23 MK E R EBEIF R IEE B IRRHIZE sl I FF e IE SRR FF %, FHig
BB BB AR EMIE BRI FTE, UKRIRM EZ-PD™PAGLIS FAEME R, REREHBEN
EZ-PD™ PAG1S FVBINEE R, —B VBUS_IN ixRYEB[E#8id 3.3V, EZ-PD™ PAG1S fi=_ &, EZ-PD™
PAG1S El4EahEY B N LZF), Boh5EmfG, EZ-PD™PAGLS SECEIREASS, FHEHXLMmH X
Bl 5V, IREMASEH A @I RS R EmE EiTHIZ%.

3.2 PR LRI

3.2.1 VBUS UVP #1 ovP

VBUS R [E#d [E P& SR VBUS_IN/VBUS_C BB E28:#1T M, 1E EZ-PD™ PAGL1S H1, tHF&EE{E
MY ERY AR E, AHXY S NEREEBIER IR ED ER.

3.2.2 VBUS OCP # scpP

EFRNER RN A 2SR T VBUS TMAAERE K E. 5 OovP 1 UVP #8[E, OCP 1 SCP F=EEFIMEN
FEt R AIECEN. AIHXE MIEEREBERNIKE N EERI.

3.2.3 OoTP
fERSMNERAERFEFEFAER ADC SRILT R iafs, PABIERFEPT LUEREEUEMRIZH GPIO 51,

3.2.4 ESD fRIF

EZ-PD™ PAG1S NFAE S IHITEH ESD fR1P. ESD RIPERK A 2.2 kv HBM F1 500 V CDM,

3.2.5 VBUS Fl| cC 5ZRRfR$P
EZ-PD™ PAG1S 123 VBUS_C 5|15 CC Z B EIMIEREVIRIF,

3.3 Dh#ERT
EZ-PD™ PAGLS RIS =FEBIRET, — TE. MEIRFIREIER, LR BNRIREEERBETRLE

Datasheet 10 002-26809 Rev. *D
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USB PD power adapter SR controller
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Electrical specifications

4 BB S
4.1 R ATMEE
x3 433 R ATEE
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 M'aX|mum voltage on SR_SEN _ _ 24 _
pIn v
Vepio_ags 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 ec gecharged 5o0 | - - -
device model
I_LU Pin current for latch-up -100 - 100 mA |-
p
1. fEAR 3 PIIHMEXN RAFHEFTRESI B HEMKA LT, KIVEIEETENRAFHE T
REREmMBUNATEY. ESFHEER 150°C, fT& JEDEC in/E JESD22-A103 (EiRT7FMHEE
i) o EENERAFGHUTESTEEIERETNERN, RERTRITEIZIIEET,
Datasheet 11 002-26809 Rev. *D
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USB PD power adapter SR controller

Electrical specifications

N
4.2 IRERFE
=Ra DC &¥
SpecID Parameter Description Min Typ | Max | Unit | Details/conditions
Vppp output for 5.5V <
SID.PWR.1 Vooo_res | yore o LEY 46 50 | 5.4
= ILOAD: 0-50 mA
Vppp output for 3.3V < Veus IN—
SID.PWR.2 Vbpp_ MIN Voo < 5.5V 54 - _ '
SID.PWR.4 VBus_IN Power supply input voltage 33 - |215 -
SIDPWR6  |Veep loougtiEUt voltage for core - 18| - -
SID.PWR.8 Cefc B itor forV 0.8 1|12
Dypass T'apaa or f()r fCCD X5R ceramic or
SID.PWR.9 Cexc VDeDCl;)UP g capacitorior 1.8 - |22 better
. . Decoupling
F
SID.PWR.10 Cexv Decoupling capacitor for - 1 - H capacitor required
VBUS_IN b
near the IC pin.
Capacitor between SR_CPP X5R ceramic or
SID.PWR.10A | Cexcpp and SR_CPN pins 0.1 - - better
v =5V
Active current from Vgys |n BUSIN== 5
SID.PWR.15 lob_a in Type-C attached state - 2| - Th=25°C,
CC1/CC2in TX or RX
Veus_n=5V,
Sleep current from Vgys v -
SID.PWR16  Hlpp s ua  |in Type-C attached state - 35 - Th=25°C,
mA LType-C attached
Veus_n=3V,
T —9so
Deep Sleep current from A=25°C,
SID.PWRH16_A |1 ps yn  |Vaus v (Type-C - 0.75| - Type-C unattached,
unattached) CPU OFF,
UVOV block ON,
WDT Wakeup ON.
SID.PWR.17 V o oRai \é?r:tage allowed on SR_SEN 0.7 _ lasl v |-
&5 AC Ji&
SpecID Parameter Description Min Typ | Max | Unit | Details/conditions
SID.PWR.14 Tsleep Wakeup from Sleep mode - 0 - Ms |-
SID.PWR.14A | Tdeepsleep ﬁzﬁeel"p from Deep Sleep - 35| - Ms |-
Datasheet 12 002-26809 Rev. *D
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USB PD power adapter SR controller
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Electrical specifications

4.3 ThEER A&
e ADC H#&
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 . ' -25 - 2.5 VREF_ADC1
Integral nonlinearity Reference voltage -
SYS.ADC.3 INL -15 - 15 VREF_ADC2
~ ~ LSB |Reference voltage =
SYS.ADC.4 DNL ' ' ' ' 2.5 2.5 VREF_ADC1
Differential nonlinearity Reference voltage
V =
SYS.ADC.5 DNL -15 - 1.5 VREF_ADC2
SYS.ADC.6 Gain Error Gain error -1.5 - 1.5 -
Reference voltage
Vbbb
ADC reference voltage Y
Reference voltage
SYS.ADC.8 VREF_ADC2 196 | 2.0 | 204 generate from
bandgap
AC specifications
SID.ADC.9 Slew_Max Rate of change of _ _ _ 3 V/ms Guqranteed by
sampled voltage signal design
Datasheet 13 002-26809 Rev. *D
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Electrical specifications

)7 RERASE
SpecID ‘ Parameter ‘ Description | Min | Typ| Max ‘ Unit | Details/conditions
DC specifications
SID.DC.VR.1 Ve VBUS voltage regulation| 13| +5 % |-
accuracy
SID.DCVR2  |lka_off Off-state EA_OUT - 22] 10 | pA |-
current
Current through
SID.DCVR3  |lka_on EA_OUT pin when in o s | mal-
Sink mode for
optocoupler
application
Differential nonlinearity
SID.DC.VR.4 DNL_ndac of NMOS DAC -1 - 1 -
Int [ li ity of LB
ntegral nonlinearity o ~ ~ _
SID.DC.VR.5 INL_ndac NMOS DAC 15 15
SID.DCVRG | 4IN- Gainerrorof NMOSDAC | -8 | - 8 % |-
error_ndac
Differential nonlinearity
SID.DC.VR.7 DNL_pdac of PMOS DAC -0.5 - 0.5 <5 -
Integral nonlinearity of
SID.DC.VR.8 INL_pdac PMOS DAC -1 - 1 -
SID.DCVRY | %@IN- Gainerrorof PMOSDAC | -8 | - 8 % |-
error_pdac
E ] LSCSA, SCP
SpecID Parameter Description Min | Typ| Max ‘ Unit ‘ Details/conditions
DC specifications
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.LSCSA3  |Csa_Acc2 TomV<Vsense<1smy | ~10 | - | 10 | % |-
SID.LSCSA4  |Csa_Acc3 CSA accuracy with 5 |- | s -
15 mV <Vsense
Short circuit trip point
SID.LSCSA.5 SCP_6A with threshold set to 6 A 54 6 6.6
Short circuit trip point A |Rsense=5mQ
SID.LSCSA.6 SCP_10A with threshold set to 9 10 11
10A
CSA gain values
SID.LSCSA.8 Av supported: 5,10, 20, 35, 5 - 150 -
50, 75, 125, 150
Datasheet 14 002-26809 Rev. *D
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Electrical specifications

®8 LSCSA, SCP ()
SpecID Parameter Description Min |Typ| Max ‘ Unit ‘ Details/conditions
AC specifications
Delay from OCP
threshold trip to
SID.LSCSA.AC.1 | Tocp_gate external NFET gate turn - 4 20 -
off
Delay from SCP
threshold trip to 1 nF NFET
SID.LSCSA.AC.2 | Tscp_gate external NFET gate - 3.1 - s gate
turn off capacitance
Delay from SCP
threshold trip to 3nFNFET
SID.LSCSA.AC.3 | Tscp_gate_1 external NFET power - 7.5 - gate
gate turn off capacitance
=9 VBUS UV, OV
SpecID Parameter Description Min ‘ Typ‘ Max ‘ Unit | Details/conditions

DC specifications

Over-Voltage threshold

SID.UVOV.1 VTHOV1 Accuracy, 4V to 11V -3 - 3 -
Over-Voltage threshold

SID.UVOV.2 VTHOV2 Accuracy, 11V to0 21.5V -3.2 - 3.2 -
Under-Voltage

SID.UVOV.3 VTHUV1 threshold Accuracy, 3V -4 - 4 -
to3.3V
Under-Voltage o

SID.UVOV.4 VTHUV2 threshold Accuracy, 35 | - 3.5 ° |-
3.3Vto4.0V
Under-Voltage

SID.UVOV.5 VTHUV3 threshold Accuracy, -3 - 3 -
40Vto1l1lV
Under-Voltage

SID.UVOV.6 VTHUV4 threshold Accuracy, 11V | -2.9 - 29 -
to21.5V

AC specifications
Delay from OV threshold

SID.UVOV.AC.1 |Tov_gate trip to external NFET - - 50 s |-
Power Gate Turn off
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Electrical specifications

&10 PD % 33

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

DC specifications

Downstream facing
SID.PD.1 Rp_std port (DFP) cC| 64 |8 | 96 -
termination for default
USB power LA

DFP CC termination for
SID.PD.2 Rp_1.5A 1.5 A USB power 166 180 194 -

DFP CC termination for

SID.PD.3 Rp_3.0A 3.0 A USB power 304 |330| 356 -
Ground offset tolerated Relative to remote
SID-PD4 Vgndoffset by BMC receiver -0 - 2001 MV B transmitter
11 VBUS 1R ES
SpecID ‘ Parameter ‘ Description ‘ Min ‘ Typ ‘ Max | Unit ‘ Details/conditions

DC specifications

20VNMOSON
SID.VBUS.DISC.1 |R1 resistance for 500 - | 2000

discharge strength =1

20VNMOSON
SID.VBUS.DISC.2 |R2 resistance for 250 - | 1000

discharge strength =2

20VNMOSON
SID.VBUS.DISC.3 |R4 resistance for 125 - 500 Q |Measured at 0.5V

discharge strength =4

20VNMOSON
SID.VBUS.DISC.4 |R8 resistance for 62.5 - 250

discharge strength =8

20VNMOSON
SID.VBUS.DISC.5 |R16 resistance for 31.25| - 125

discharge strength = 16

Vbus_stop_ Error percentage of _ ~ o When VBUS is

SID.VBUS.DISC.6 error final VBUS value 10 Yo dischargedto 5V
Datasheet 16 002-26809 Rev. *D
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Electrical specifications

R12 VBUS NFET iR X 5h 28
SpecID ‘ Parameter ‘ Description | Min | Typ| Max ‘ Unit | Details/conditions
DC specifications
Gate to Source
SID.GD.1 GD_VGS overdrive during NFET | 45 | 5.75 | 10 V.  |Vbus_in=21.5V
ON condition
Resistance when
SID.GD.2 GD_Rpd pull-down is enabled to| - 0.57 2 kQQ |-
turn off external NFET

AC specifications

VBus_ctrl Low to High
(l Vto VBUS +1 V) with
3 nF external
capacitance

AC.GD.1 Ton 2 5 10 ms VBUS_lN =5V

VBus_ctrl High to Low
AC.GD.2 Toff (90% to 10%) with 3 nF| - 7 - us |Vgys N=21.5V
external capacitance

+&13 mERESS
SpecID ‘ Parameter ‘ Description ‘ Min ‘ Typ| Max ‘ Unit ‘ Details/conditions
DC specifications
VOLTAGE_ VBUS_IN voltage detect
SID.VREG.1 DETECT threshold 1.7 | 21| 24 vV |-
. From VBUS reaching
SID.VREG.2 |Tstart ::ti:;gg:zﬁp tll moeuioruttP;e - 50 | 200 | ps |Voltage_detect level
& ppIy outp to 95% of final value
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Electrical specifications

&R14 SR BMFIX=H3%

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

Voltage doubler output for
3.3VSVBUS_INL55YV

Voltage doubler output for
55V<VBUS_INL215V

Rise time (20% to 80%) of SR

gate driver output with

SR3 TR_SR CL=6nF,VBUSIN=3.3V, | 1| g, -
including doubler rise time

(with and without double

bypass mode)

Fall time (80% to 20%) of SR
gate driver output with
CL=6nF,VBUS_IN=3.3V,
SR4 TF_SR including doublerrise time | - | 100 -
(with and without double

bypass mode)

Input leakage current on
SR_VSS R
VTRIP_ Negative sense trip voltage
NSN_100 to turn-ON secondary switch

Negative sense trip voltage mvV
SR.7 VTRIP_ZCD to turn-OFF secondary -8 | 5| -3 -
switch

SR.1 VCPP1

SR.2 VCPP2

ns

SR.5 IIK_SR_VSS

SR.6

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

Turn off propagation delay
SR.9 TD_OFF from SR_SEN at -5mV to - 100 | 200 -
SR_GDRV reaching 1V

ns

Typical with 3 nF gate
SR.10 I0_SRC_sNk | Outputpeakcurrent(Sourcel | ) | _ | A |35 (Guaranteed by
and Sink) design)

Datasheet 18 002-26809 Rev. *D
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Electrical specifications

4.4

+&15

1/0 FLA&

1/0 #i&

SpecID ‘ Parameter‘

Description

| Min |Typ‘ Max ‘Unit| Details/conditions

DC specifications

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 o -
SID.GIO.3  |RPD Pull-down resistor value 35 5.6 8.5 -
SID.GI0.4  |IIL Input leakage current - 2 nA |-
Capacitance
SID.GIO.5 CPIN_A - 7.8 22 on DP/DM
Max pin capacitance pF [lines
Capacitance on all
SID.GI0.6  |CPIN - 3 7 GPIOs, except DP/DM
lines
SID.GIO.7  |Voh_3V Output voltage high level VDOD%_ - - loh=-4 mA
SID.GIO.8  |Vol_3V Output voltage low level - - 0.6 lol=10 mA
SID.GI0.9 |Vih_cMos | MmPutvoltage high A I -
threshold DDD v
. Input voltage low ~ _ 0.3x _
SID.GIO.10 |Vil_CMOS threshold Voo
SID.GIO.11 |Vih_TTL . 2 - -
- LVTTL input
SID.GIO.12 |Vil_TTL - - 0.8 -
SID.GIO.13 | Vhysttl Input hysteresis LVTTL 100 - - -
mV
SID.GIO.14 |Vhyscmos Input hysteresis CMOS Q}gss - - -
Current through
SID.GIO.15 |IDIODE protection diode to - - 100 MA |-
Vboo/Vss
SID.GIO.16 | TriseF Rise time in fast strong ) ~ 1
mode
SID.GIO.17 | TfallF Fall time in fast strong 5 ~ D
mode
Rise time in sl : ns
SID.GIO.18 |TriseS IS€ IMEINSIOWSIONE |10 | - | 60
mode
SID.GI0.19 |TfallS Falltimeinslowstrong |15 | _ | g 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
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4.5 RApAE RS
x 16 LB E il (POR) #1E
SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions
SID.POR.1 | VRISEIPOR POR rising trip voltage 0.8 - 15 -
SID.POR.2  |VFALLIPOR |PORfallingtrip voltage | 0.7 - 14 -
Brown-out-detect v
SID.POR.3 VFALLPPOR | (BOD) trip voltage 1.48 - 1.62 -
active/ sleep modes
SID.CLK#6 |SR_POWER |Powersupplyslewrate | 0.40 - 67 V/ms On power-up

and power-down
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Ordering information

5 ITHER

x®17 EZ-PD™ PAG1S iJfE 8
MPN Application Package type| SilD Si Rev

CYPD3184A1-24LQXQ | USB Power Delivery adapter with primary side
CYPD3184A1-24LQXQT | control

24-pinQFN | 2B00 Al

5.1 TSR E X

&Y PD X X XX XX . XX X X X XX X
T=Tape andreel

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

Number of pinsin the package

SiRev

Application and feature combination designation

Number of Type-C ports: 1 =1 port

Product type: 3 =Third generation

Marketing code: PD = Power Delivery product family

Company ID: CY = Infineon

Datasheet 21 002-26809 Rev. *D
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Packaging

6 ESESS

+&18 EETE Sk
Parameter Description Conditions Min Typ Max Unit
Ta Operating ambient _40 25 105
temperature . .
o fing unch Extended industrial °C
T, perating junction _a0 95 120
temperature
Tia Package 0 - - 19.98
ge YA _ °C/W
Tyc Package 0 ¢ - - 478
|19 ElRRIEERE
. Maximum time within 5°C of peak
Package Maximum peak temperature temperature
24-pin QFN 260°C 30 seconds
&®20 HEEBHELR (MSL), IPC/JEDEC J-STD-2
Package MSL
24-pin QFN MSL 3
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Packaging
[#]o.10[c] [&x]o.08]c]
JH O
|0.10|ClA
B—o S -
o | s | [AJo.10[c[A] AT
1 [ -
1
/.
A -—t—-tm
I
s ! 1 SEATING
| PLANE
7 | 12
LASER MARK FOR PIN 1 @
IDENTIFICATION IN THIS AREA
JOP VIEW SIDE_VIEW
o
0.225— - ,
JUUUUY @0 0@[cAE]
A= =
| =
I
= _+_ O o _ _
) . g w ) 1
= 9 = co 25I
* 1j ™ (e * 1 i
D) —
TN AN O nnn
T 2p L_ 12._ LL'_ g 24
PIN # 1 1. —~lel~_ & DETAIL "A" (OPTION 1) DETAIL "A" (OPTION 2)
SEE NOTE #10 IS
SEE DETAIL "A”
BOTTOM VIEW
DIMENSIONS hoTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. | NOM. | MAX. | 2 DIE THICKNESS ALLOWABLE IS 0.305 mm MAXIMUM(.012 INCHES MAXIMUM)
A |l om | 3 DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. -1994.
o Tom | — o | * THEPIN #1 IDENTIFIER MUST BE PLACED ON THE TOP SURFACE OF THE
i i 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 | 0.25 | 0.30 | 6 PACKAGE WARPAGE MAX 0.08 mm.
o 400 B5C 7. APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART
OF EXPOSED PAD FROM MEASURING.
o2 | 268 | 275 | 285
8. APPLIED ONLY TO TERMINALS.
E 400 BSC 9. JEDEC SPECIFICATION NO. REF: NA.
£z 285 | 275 | 285 10. INDEX FEATURE CAN EITHER BE AN OPTION 1 : *"MOUSE BITE® OR
L 030 | 040 | 050 OPTION 2 : CHAMFER.
e 0.50 BSC
R 0.09 | — | —
002-16934 "E
5 3 ”
= 5 24 5| B QFN ((4.0 x 4.0 x 0.6 mm), 2.75 x 2.75 mm E-Pad (Sawn)) 12 4MF2, 002-16934
’ ’
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Acronyms

7 4aB&IE
£21 A3 R {E V48RS

Acronym Description
ADC analog-to-digital converter

API application programming interface

Arm® advanced RISC machine, a CPU architecture

cC constant current

cC configuration channel

cv constant voltage

BOD Brown out Detect

BMC biphase mark code

CPU central processing unit

CRC cyclic redundancy check, an error-checking protocol
CrCM critical conduction mode

CsS current sense

DCM discontinuous conduction mode

DFP downstream facing port

DIO digital input/output, GP1O with only digital capabilities, no analog. See GPIO.
DRP dualrole 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 lIC |Inter-Integrated Circuit, a communications protocol
ILO internal low-speed oscillator, see also IMO

IMO internal main oscillator, see also ILO

1/0 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
Datasheet 24 002-26809 Rev. *D
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Acronyms
21 P ERANSERRIE @

Acronym Description
NVIC nested vectored interrupt controller

opamp operational amplifier

OCP overcurrent protection

OovP overvoltage protection

OoTP over-temperature protection

PCB printed circuit board

PD power delivery

PGA programmable gain amplifier

PHY physical layer

PMOS P-type metal-oxide-semiconductor

POR power-on reset

PPS programmable power supply

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

SCP short circuit protection

SDA I°C serial data

S/H sample and hold

SPI Serial Peripheral Interface, a communications protocol

SR synchronous rectifier

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

USBIO USB input/output, CCG5 pins used to connect to a USB port
UvP undervoltage protection

WDT watchdog timer

USBIO USB input/output, CCG5 pins used to connect to a USB port
XRES external reset /O pin

ZCD zero crossing detect
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8 X 1R G
8.1 g --L2hii
+&22 THEE(
Symbol Unit of measure
°C degrees Celsius
Hz hertz
KB 1024 bytes
kHz kilohertz
kQ kiloohm
Mbps megabits per second
MHz megahertz
MQ mega-ohm
Msps megasamples per second
MA microampere
uF microfarad
Us microsecond
Y microvolt
uWw microwatt
mA milliampere
ms millisecond
mV millivolt
nA nanoampere
ns nanosecond
Q ohm
pF picofarad
ppm parts per million
ps picosecond
s second
sps samples per second
v volt
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Revision history

A3
BiTiER
Document i
version Date of release Description of changes
*B 2019-08-22  |Changed document status from Preliminary to Final.

Updated Ordering information:

Updated part numbers.

*C 2022-05-18 | 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 uF to 2.2 pF.
Updated System resources specifications:

Updated Table 16:

Added SR_POWER parameter and its corresponding details.
Completing Sunset Review.

*D 2022-06-16
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