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FK1E/ R TEZ-PD™ PMG1R TR REIMCUBIMEREXT L

x1 EZ-PD™ PMG1 R |HARREMCUBYMEREXTLE,
Subsystem
orrange Item PMG1-S0 PMG1-S1 PMG1-S2 PMG1-S3
Core Arm® Cortex®-M0 Arm® Cortex®-MO Arm® Cortex®-MO Arm® Cortex®-M0+
CPU and Max. freq (MHz) 48 48 48 48
m%mor;y Flash (KB) 64 128 128 256
SUDSYSEEM — T'spaM (KB) 8 12 8 2
1 port for 48-pin QFN
Power delivery 1 1 1
ports 2 ports for 97-ball VFBGA
Role DRP DRP DRP DRP
MOSFET gate
drivers 2x PFET 2x PFET 2x NFET Flexible 2x NFET
VBUS OVP, UVP, and , VBUS OVP, UVP, and
Power delivery OCP; VBUS OVP, UVP, and OCP; OCP;
SCP (ngrps?)rlzcrlcziznfi uration | VBUS OVP, UVP,and | SCP and RCP (for
Fault protections | (for source & ocp T source

configuration only)

only)

configuration only)

Integrated full
speed USB 2.0

device with
USB Billboard class No No Yes Yes
support
VDDD (2.7-5.5) VSYS (2.75-5.5) VSYS (2.7-5.5) VSYS (2.8-5.5)
Supply (V) VBUS (4-21.5) VBUS (4-21.5) VBUS (4-21.5) VBUS (4-28)
Voltage range
10 (V) 1.71-5.5 1.71-5.5 1.71-5.5 1.71-5.5
7 for 48-pin QFN (out of
which only 5 can be
configured as SPl and
SCB (configurable UART)
as I2C/UART/SPI) |2 4 4
8 for 97-ball VFBGA
TCPWM block
(configurable as
timer, counter or
pulse width 4 2 4 8
modulator)
Digital Yes
Hardware (AES-128/192/256,
authentication N N g:ﬁ%’;;?%:éﬁé Yes (AES-128, SH_A2—256,
block (Crypto) ° o CRC) ’ ’ TRNG, vector unit)
2x 8-bit SAR
ADC 2x 8-bit SAR 1x 8-bit SAR 2x 8-bit SAR 1x 12-bit SAR
Analog
On-chip Yes
temperature
sensor Yes Yes Yes
Direct memory
access (DMA) DMA No No No Yes
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E31 EZ-PD™ PMG1R&FIFEIMCUFHELEER )
Subsystemor| . m PMG1-S0 PMG1-S1 PMG1-S2
range
26 (24+2 fail-safe)
for 48-pin QFN
GPIO Max # of I/Os 12 (10+2 fail-safe) 17 (15+2 fail-safe) 20 (18+2 fail-safe)
50 (48+2 fail-safe)
for 97-ball VFBGA
. BC 1.2, AC, AFC, and BC 1.2, AC, AFC, and
Charging Charging source QC 3.0 BC1.2,AC BC1.2,AC
standard - - :
Charging sink BC1.2,AC,and QC2.0|BC1.2,AC BC1.2,AC BC1.2,AC,and QC2.0
Yes (Human body Yes (Human body model | Yes (Human body
. . (Human body
ESD ESD protection model and charged |and charged device model and charged
. . . model and charged
protection device model) model) device model) .
device model)
40-QFN
24-QFN 40-QFN E)GGX 6 mm,; o) E)GGX 6 m”?; "
Packages Package options | (4 x 4 mm, (6x 6 mm, -6 mm pitc -6 mm pite
0.6 mm pitch) 0.6 mm pitch) 42-Csp
(2.63 x 3.18 mm, (6 x 6 mm, 0.5 mm and
0.55 mm pitch) 1.0 mm pitch)
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EZ-PD™ PMG1-S1#fiA

EZ-PD™ PMG1-S1 S£f¥32fiI. 48 MHz Arm® Cortex®-M0 20 IE28#0 128 KB [N7F, UK SEEERY Type-C USB PD UK
K2, HEMFIELXIEER Ry « RyMEMBERRRIPER Ry » EAVAT LITIRO (UFP). T1TiHH
(DFP) XN A B EIR (DRP) 2. 'E%F 40 5|Hl QFN F3,

1%

» 32{TMCUF RS

- 48 MHz Arm® Cortex-M0® b IE3S
- 128 KB Flash
- 12 KB SRAM
- 16K SROM B IN7E=i8] (8 KB /B%h SROM #1 8 KB A SROM)

+ Type-C/PDIEIR

- HIRHAIUSB PD 3.0/15E

- PIRA BRI (FRS)

- T BREIEE 51’51_

- BF T TmA (DFP) BE (Rp)EERK BB AR IX TR
+ 500/900 mA
v 1.5A
' 3A

- FAF urPl ThEERIEE RS R, FEFR

- JNEMCAZL L EBRYEE A VCONN FET

- ER T R IR R R

- CCHISBUS | Bl EER S BIEMRIP, LB LEType-CiEIZ2SVBUSS | Bl E & 4 B NI R

 (EAFE B (RIERIEBUR)
- BCvl.2
- R

» SR

- ER% USB2.0 =4 MUX, FATF USB 2.0 &iE (HS) #E
- BFEAREL (DisplayPort) BIEERY SBU & MUX

» SERkvBUSTI L FF X141 38

- TEVBUSKIZIEFRIR FH#FE1K20 VRIEBE
- HERRRRITHINMIRIEEI2S, RIAS24 VREBE, BFIRoIAXIEFRZ _ERSMEBVBUS PFET
- WRIREhES, AIAZ24VEVERE, FBTFIREhEWIEF RS _ERISMERVBUS PFET
- AIECERVRE T HIVBUSITE [ERIF (OVP). RIE(RIF (UVP). T EERRIF (OCP). XZRE&{RIF (SCP) #
A B RARIP (RCP)
- VBUSEIm BN I K2s, BESSNIE 5-mQ SREXEEFE _ERYERIR
- MRz FRSIEKREY, KEANEUPFETHITH &ZIXPFET

+ LDO
- EREEELDORITE B ERIA21.5 VAVFH T IIE, BT LEREMRIUR(F
O

- N ENREN 28124428, MIMAT S USB-PDIMYFRESK 8IS A i8]

- INERITIBEIEIR (SCB), AN XLARSHITENESE, FHESA I°C, SPI, I¢ UART IhEE
TR

1. DFPFEN B & IE R,

2. UFPE B 2 B RIZ IR,
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o B AIRS7 2R
- ERRS AR B ESMERAT £

' THE™ 5

-VSYS (2.75 V-5.5 V)
-VBUS (4 V-21.5V)

 ERE
- SCBOMYIC 5| fl @i PE L £ 5| fil

O SEC
-6.0 mm x 6.0 mm, 0.6 mm, 40-pin QFN
- XEFTAERESEE (-40 °CEI+85 °C)

 RETHR

- ModusToolbox™

TIEFM
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Color Key: Power Modes

EZ'PDW|I PMGI'SI MCU Active/Sleep
CYPM1111'40LQX| Deep Sleep

System Resources

USB PD Subsystem

*
o 4x SCB
Power Clocks g (RC, SPI, UART) x
Sleep Control ILO e ©
o =
Clock Control L 2x TCPWM Q
= =
= @
PWRSYS WDT %— -é
@
wic g £
(1)
o
a

Reset Test Mode Entry

Baseband PHY

Reset Control Digital DFT

XRES Analog DFT 2x PFET Gate Drivers

17 GPI10s (including 2 Fail-Safe), 40-QFN Package

VBUS Undervoltage/
Overvoltage Protection

A 4

CPU Subsystem High-side CSA

A 4

IO Subsystem

o
— = (VBUS OCP, SCP, RCP)
SWD/TC g | Highvoltage (21.5v)
s d Regulator
Cortex®-M0 E
48 MHz = »  VBUS Discharge +—>
]
M)
FAST MUL - a - High Voltage
NVIC, IRQMUX E o d Protection on CC
g
8 » 2x VCONN FET
SPCIF w
»
Flash 7} » VCONN OCP
128 KB ko]
[+}]
= [a]
Read Accelerator @ > USB HS Mux ﬂ
g )
£ e
©
E P SBU Analog Mux o
SRAM W
12KB @
SRAM Controller » 1x 8-bits SARADC [« >
K]
I
o .jé » Charger Detect < >
16 KB 5
a
ROM Controller L
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1 FFESZHF

EZ-PD™PMG1 RIIABFENXME. ARTENTELFR, AIABHNALRZRMED. HRUSB-CH
EREFIEE,

1.1 X4

1B3E HEZ-PD™ PMG1 A FIRHIHBBII AL EE, EaILUREIRE DTN E R, BT T —L X874y,
ModusToolbox™ TE B A ER: ModusToolbox™ (MTB) I H{ERIERE., AR IEEIFHANET
MTB FOMEERAE. WMaI7E MTB HE R IEHIZES,

AEPEEFM . EZ-PD™PMGL BUREMEEHEMEEIRERNEF R KIEIAWMEELIEHRAIMNG (4
gFfE) o éﬂﬁ%éﬁ?ﬂﬂ%f#ﬁ?iﬁ%iﬂ]ﬁﬁﬁﬁiéﬂ#ﬁﬁ%‘%ﬂ’\]ﬁﬁﬁ%%, BIETNREIER. API XX, RBIAED
AC/DC #&o

RIS BN I AECMERFIRITHER,

BARARSEZFMH: BASEZFM (TRM) B8 FEH EZ-PD™ PMGL I8 EFAENFIBERAAT, BIEFFE EZ-
PD™ PMG1 HF1Z25MYT R R, TRM BITE“USB-C B [ERIEHIZE A ST ER 52 3R BN,

1.2 E&RZFF

%%/TE;J%‘JH&YH%, &% =] LAREES @3S EZ-PD™ PMG1 MCU i S R &MY EZ-PD™ PMGILEEF I E R
BEX R,

1.3 TH

EZ-PD™ PMG1 MCURFIE& T WHENNZ. HEMAREO, E—AATEREARN—1HRERD.

Jh1a]ModusToolbox™f 7RG XEap 4Ry, S F AR ModusToolbox™aY Eclipse IDE FUERFEE, U
REFNE=AmiES. HiEss. BiSNTFLES

1.4 ModusToolbox™ IDE5SEZ-PD™ PMG1 SDK

ModusToolbox™EWindows. macOSHILinuxE& L& FEclipselIFLIFIE, B3 EModusToolbox™ IDEFIEZ-
PD™ PMG1 SDKo ModusToolbox™ IDEX Z 83 EE. RN REMEGEEE—R, UWENBER. B
i {#EAModusToolbox™, En] I GRAMEERHRBEMPENREE. REC/C+/LERAIE, FRTUSE
FEFIAIR 285

PMG1 SDKZEZ-PD™ PMG1 MCURIRF A A T A, BESDK, Erl UEMEMMAZZIFNSGFLE
%, MEF T s R RNE M,

B XEF ModusToolbox™E ZFHE S, 1BESRIKENFAIRT EZ-PD™ PMG1 MCU 7E ModusToolbox™%X
457 A5 BA LA X2 £ A% Bl ModusToolbox™H Y SZA4FNEE B,
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https://www.infineon.com/cms/en/design-support/tools/sdk/modustoolbox-software/
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https://www.infineon.com/an232553
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ThaE kR

2 Thee R

2.1 CPUMITFESR F RS
2.1.1 CPU

EZ-PD™ PMG1-S1 MCU B9fZO\ZBIBTTIRE = IX 48 MHz B9 32 {iL Cortex-M0 CPU AtZ, T HIHRIhFEIR(Eit
177, BRI 2RI,

CPU R EIE— 1T (SWD) 0. PMG1-S1HVIEIRXACE BB IR (i) EbiRESMm MR =
($44E) EbiREs.

2.1.2 Flash

EZ-PD™ PMG1-S1 & & HH 128 KB IIfFIEIR,

2.1.3 SRAM
PMG1-S13% #3512 KB SRAMTZE 25,
2.14 SROM

16K SROM BINTZZS (8] (8 KB JB5h SROM #1 8 KB FHF SROM) o

2.2 USBPDF R

ZFRFE N Type-C USBIR R MHIEO,

2.2.1 USB PD ¥I2[E

USB-PDF ARG HHUSB-PDYIEEERMECEBRANK. ZEREE— 1R SPD 3.1 0EXNCCEE L
HIBMCRIZEIBHITIBIEN A XS MIRINZR. FIEBREHERF NI, YRR (PHY) KH B R,

M/ MEBE LIBETEIR. HSINKIEEE SWIRHIEIThR 2.0 9K/, BRIERIMAE RS
BEZIHFEKEEKE,

2.2.2 VCONN FET

PMG1-S1HEBFMNEERVCONN FET, FFCCIERCC25IRMERE, Lbsh, BIBET —MEBRIREA
VCONN_Source 5|fl, FF@i3XLEVCONN FETHEMCALR L fHEE, XLEFETR] LATE4.85VES5.5VRIE K
VCONN SEEIAAE NG ORME1.5WHIIHFE, FHEIBIECC1/25|BIGEMCALLHEB, TEEfIL%AERTEIA,
HEFBEFVCONN FETHEI—1,

2.2.3 8{iISAR ADC

USB-PDF AL E S —MRZE 125 kspsHISILZ R B I F 172 1R AL #2288 (SARADC)o ADCEHE—N8IIDAC
M—EEiR28. DACKIEEALLIRZBNIER N, LERBHNAMANRE—MBNE AR, SRE RN
MIANE—FF aMUX_a 3 aMUX_b £k, TBREE[E (vbg) L R EEIEA BJT NPN 23FF- L VB R EBIE
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Theestid

2.2.4 USB2.0 E 3%

USBHSEAREE— 12X FFX, AIMRIECC (Type-Cliisk) 75 4§ RLEDPHIDMLLER A E Type-CTRARDY
[KBPiw o RAEEARY DPLUS #1 DMINUS TRER 3P4 7] LAERZE| UART (A1) #wHE. UART BYSRALESN
FRATBA 1 Mbpso

USB 2.0 MUXE B2 & 7e B2t/ A EINEE, ATFHNUSB BC1.2FApplefRif, FEEEIMIEHIERZEIR
ZHYDPFIDM, UNE 2R

Chg Det
2 %2 2
USBDP_SYS /USBDM_SYS < — el »USBDP_TOP / USBDM_TOP
_______ -
e,
UART_2_TX/UART 2 RX<e———£2 | p=" __ Toalg 2/ y USBDP BOT / USBDM_BOT

&2 DP/DMFAXIEE]

2.2.5 SBUE 28

EZ-PD™ PMG1-S1 ££/% SBU 4x2 MUX, RJ7E DisplayPort &I Type-C A M ZEHITIERE, WNE3FAT.
Type-C $i[@HY SBU 5|HIZ EIfRIF, BIFALERIMEEEESEVBUS,

Flip
w orientation
LSTx <« »
HORx 2% r————< > 215V <« »SBU 1
DP AUX Pe w1 g <> protection *—— *>SBU_2
DP_AUX N<+—— >~ |
&3 SBURZ X FF XA EBHEE]

2.2.6 WAk Ga AL g

PMG1-SIEB— 1 EMAEHTXITHIZE, HIgEm T,

vBUS LB EM R [ERP

Ze B AVBUSERSEI— N RE /A E (UVOV) HIER RS, UVANOVAYSE Y I Rl RIZRI{ES
REBRERP

PMG1-S1EERL 7 I A B ARIF (RCP) FBEE, 1ZEERRBENSIO MIFFLEATEE T 10 usBI R MR, FH@EIE
IS It 22 14 B B Th X AR SRIRIF R S5

VBUSHIER

PMG1-S1IEBE—NEMEBE VBUSIHEEERR, WNEREASHEHE, ZOEaBBAZER, HEZHN

VBUS[E]EllvSafe0V

VBUSIETI28

BEE N ERIR (VSYSFIVBUS) 4APMGL-S1MtEE, HEM T —MNHA TR IT(EERBENAT S (AIXEFS
1K21.5 VRUEBE)o VSYSIAERMILTVBUS, TERBVSYSHIER T, VBUSHE BT AT as4a 0 F HH,

e e 11 002-31597 Rev. *G
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Theestid

VBUS PFET BY MR IX &h 3%

EAEERINERMIRIRENZE, ATFIRE) vBUS IRIHEMIRZHKE _EASMEPFET, VBUS_P_CTRL #fft
RIRENBREAE—NER EHIEE, FA USSR NS BT, KEFERSETTRESSEIEE,
VBUS_C_CTRL HitRIRzh2s R 8EFH 1 TIREh AR BB F RS ETTIRSHVIRE, FHERRE—INE LT
BERH, XLES|HIRVBUSHIMIEBES IR, faEFXITHI8SEVBUSKIEIEFREE L FmiA20 VIVEBE,

2.2.7 FTER SR
EZ-PD™ PMG1-S1 ££A% 7 USB BC.1.2 BYEEjth 75 B 28 {H EL AN AN Apple FEEE,

2.2.8 M= E sBU 1 cC &g
ZoH S & EERSBUMCCEZ, 7ESBU/CCIBITIEIZEE SVBUSIERAIBE AT, XLEXREREER
ZBZ R

2.2.9 CSA

EZ-PD™ PMG1-S1 MCUith v S Ak iy i BE IATA TN K 88, BERSAL MR ER 2P smQ SMEREEFE EAY 100 mA &
RHET ZMABIBTIENERAE, HIE Type-C kO vBUS HIZEZ HIHATHN OCP #1 SCP F RS
PE, LUE PD 1=H238E0E XA RBIR FET RIRIFIZE,

22,10  FEFAEE MR IREHER
EZ-PD™ PMG1-S1 BE—MNEI4RIE. FEIURREISHINMIRIEENS, AT IRFIEEEAHBIENBAET.
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2.3 &l E ThRE R F IR IR

2.3.1 E B2 1T 4R 28/ PWMIEIR

PMG1-SIEATHNTCPWMIE R, FERTES/HHREE PWMIE O S — AR AR A K EN 16 KSR, 3
a8, BE—1HIRTEFES, AT IEREHALE (FERI/0EH) MBYITEE;, — NEFHSES, BTEL

oy BEhEFINEITEES MR IHES BAHSFESNERS) 1— 1 thiksFss, BTERLILREES, U
fERPWM St ER, &1 TCPWM i Ra3EPEBE). F1b. TR, EMMNHABABN. EPWMIE
=, E‘E?ET#—/I\FE?3&%‘]5@&%)\?}@@)‘0&?&9’9%& (Kill) i No f3ld0, EDAWRMASH, JHMT

ERESER, SEIENETEERXARIFETRIPWM, M&HB BT EIFFIRET,

2.3.2 SCB

PMG1-SIEHFI/NSCBIELR, B LUGXLEAEIRATE 912C. SPISLUART, XLEIEIRAT AL N2 R 2 FiG%
FMMIgERCED, XEEOBE L FIREHFEHINEE

12C N 12C FARAE TSR 12C FI5E v3.0, XEEARIRMIZITIERE SIX 1 Mbps, FHEBRENE H

eI, Bl CPU BYARBT A AR, SCBARIRZHF 8 MR E FIFO B FEUR (RX) F1&IX (TX), @it
110 CPU IREXEURAVAETE], KARD T FE CPU REEIZITIZENEIRE M ST HIE K, HIEETEH
IE 2C MR BEEERAZE,

UART iR . XZ2—NINBEFTERY UART, TIRERE DX 1 Mbps, LbIh, BEH 9 USAIESERN,
i%i&ﬁéflﬁéﬁﬁ RX F TX kBT IEIZHIIMGHITTF iU, TIHFFTFEREEIR. BTN IREE W UART
I ﬁbo

SPIETL: SPIRNZHFEMotorola SPI. TISSP (B _ERINT — 1N TR SPI4fEiS 2889 B sk +) Al
National Microwire (SPIFY¥IN THZI)o % SPIRRIRB] LAEAFIFO,

2.3.3 GPIO#E[

PMG1-S1IEHE ZiA171NGPIO, HAAEESCBFISWD 51, BILUEXLES|I{EAGPIOfER,
GPIOHEIRSCEI LA R IhEE:

o TR\ MeRIRoRT . NI, EBE ERIATHI. 55 (BBRE) BRI TR, FRMRFAR. HEANUKR

2R,
o EFRNEE (CMOSTELVTTL).
o S NFD %8 22 R AV AR T 5
 RIFE, BTFBIESI—RE EMRF/OREL TR ERRIEL)
v dV/dtiE X IR AT H Y A IR R IR,

2.3.4 HELZLGPIO

EZ-PD™ PMG1-S1 R NSIH (16 117) 2PELR S GPIO, Ef1=2 P5.0 1 P5.1, =SCB0MIPCT M, =
R IHRERTHAIRTE VBUS/VSYS BIEERIIER T, BT RCARETHSFUXLES | H RS ES BEFEARET MCU
ERREEE, FAlt, Y PMG1-S1 BEMII T I’C RAEMEMEHHER, SCB0 AT S5 EREEIZS

LTS
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FIR ARG

3 FBIRAR SR

4R T EZ-PD™PMG1-S1 BBJR &R S, EZ-PD™ PMG1-S1 B KAAFRFHIMIBEEIRMAEE: VBUS (4VE 215
V) BLVSYS (275VES5V) o VBUS BIRESH AEH LDO 8E. ERERMARMNBIFIER: JEEE
AR EERIED, HEZBNERIRHBRERAEE, VDDIO 2 KZ4 GPIO R, VDDD A LUEHEE
Z VDDIO, VCCD 5Ifi@tz (1.8V) IRE23MMmt, 5|HER 1uvFBER, (NBTFRESIREM. veed
SR FRIERIR,

®2 EZ-PD™ PMG1-S1 EJRIRT
Mode Description
RESET Power is valid and XRES is not asserted. An internal reset source is asserted or Sleep
Controller is sequencing the system out of reset.
ACTIVE Power is valid and CPU is executing instructions.
Main regulator and most blocks are shut off. Deep Sleep regulator powers logic, but
DEEP SLEEP . .
only the low-frequency clock is available.
vsys [¥
VBUS_C E—‘
21.5V-VBUS 5V-Vsys
regulator switch
vDDIO [X] 0
voDD [X} A 4 ¢
VSS % A 4
Active Digital Deep Sleep
— regulator regulator
veep X l
Y VY
CPU, ILO,
Memory WDT MO SCB | | TCPWM POR Bandgap GPIO
Low-voltage logic High-voltage logic v ’
USBPD
El4 EZ-PD™ PMG1-S1EBRRYE
e e 14 002-31597 Rev. *G
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=3 CYPM1111-40LQXIHIS |53 %6
40-pin Alternate functions (HSIOM_PORT_SEL)
Group Pin name Description
QFN ACT #0 ACT #1 ACT #2 ACT #3 DS #0 DS #1 DS #2 DS #3
2 P1.0 scbl_uart_rx swd_clk scbl_spi_select Slzlcok’ SCBL, serial wire debug
3 P1.1 ext_clk_0 scbl_uart_tx tcpwmO_overflow scbl_spi_mosi |scbl_i2c_sda GPIO, TCPWMQ’ SCB1, external
clock connection
4 P1.2 tcpwmoO_line tcpwmO_compare_match | scbl_uart_cts scbl_spi_miso |[scbl_i2c_scl [GPIO, TCPWMO, SCB1
5 P13 scbl_uart_rts | tcpwml_overflow scbl_spi_clk GPIO, TCPWM1, SCB1
6 P1.4 tcpwm1_line tcpwm1_compare_match swd_data S:tlg’ TCPWM1, serial wire debug
13 P2.0 scb3_uart_cts sch3_spi_select scbh3_i2c_scl |GPIO, SCB3
14 P2.1 scb3_uart_rts schb3_spi_mosi sch3_i2c_sda | GPIO, SCB3
15 P2.2 scb0_uart_cts scb0_spi_select GPI0, SCBO
GPIO
. GPIO, SCBO, Hot Plug Detect for
18 P3.0 scb0_uart_rx usbpd_hpd scb0_spi_clk DisplayPort Alt mode
20 P3.1 scb2_uart_cts sch2_spi_select |scb2_i2c_sda | GPIO, SCB2
21 P3.2 scb2_uart_rts scb2_spi_mosi |scb2_i2c_scl [GPIO, SCB2
29 P4.0 ext_clk_1 scb2_uart_tx scb2_spi_miso GPIO, SC.BZ’ external clock
connection
30 P4.1 scb2_uart_rx scb2_spi_clk GPIO, SCB2
16 P5.0 sch0_uart_rts swd_data(alt) scb0_spi_mosi scb0_i2c_sda GPIO, SCBO, serial wire debug
data (alternate)
17 P5.1 scb0_uart_tx swd_clk(alt) scb0_spi_miso scb0_i2c_scl GPIO, SCBO, serial wire debug
clock (alternate)
Reset 10 XRES Reset input to the MCU
Type-C auxiliary signal for
i SBU.2 DisplayPort - connector side
Type-C auxiliary signal for
» SBU_L DisplayPort - connector side
MUXes/ % AUX_P g)'/pel—C;ui:llaw ilgnal{jor
switches isplayPort - system side
Type-C auxiliary signal for
3 AUXN DisplayPort - system side
38 P0.0/LSTX sch3_uart_tx scb3_spi_miso GPIO, SCB3
39 P0.1/LSRX sch3_uart_rx sch3_spi_clk GPIO, SCB3

B/ iH| 5
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&3 CYPM1111-40LQXI B3I BT (4E)
40-pin Alternate functions (HSIOM_PORT_SEL)
Group Pin name Description
QFN ACT #0 ACT #1 ACT #2 ACT #3 DS #0 DS #1 DS #2 DS #3
Connection to USB 2.0 DP line of
3 USBDP_SYS the host/device
Connection to USB 2.0 DM line of
2% USBDM_SYS the host/device
Connection to Type-C D-
25 USBDM_BOT bottom pin. Keep trace length
lessthan 2 inch
USB FS
Connection to Type-C D+ bottom
26 USBDP_BOT pin. Keep trace length less than 2
inch
Connection to Type-C D- top
2 USBDM_TOP pin. Keep trace length less than
2 inch
Connection to Type-C D+ top pin.
8 USBDP_TOP Keep trace length less than 2 inch
Connect to Type-C CC1 pin. Filter
9 CC1 noise with 390-pF capacitor to
USB PD GND
Type-C Connect to Type-C CC2 pin. Filter
7 cc2 noise with 390-pF capacitor to
GND
VBUS 1 CsP Current Sense Positive input pin.
OCP/SCP
/RCP 40 CSN Current Sense Negative input pin
Slew Rate controlled output pin
1 VBUS_P_CTRL for enable/disable Provider side
VBUS PFET
PFET 0: Path ON, High Z: Path OFF
control Output pin to enable/disable
12 VBUS_C_CTRL Consumer side PFET

0: Path ON, High Z: Path OFF

B s
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Group

40-pin
QFN

Pin name

Alternate functions (HSIOM_PORT_SEL)

ACT #0

ACT #1

ACT #2

ACT #3

DS #0

DS #1

DS #2

DS #3

Description

Power

19

VSYS

Supply input (2.75 V-5.5 V) for PD
subsystem and System resources.

22

VBUS

Supply input (4 V-21.5 V) for
VBUS to 3.3-V regulator. This pin
also discharges VBUS using
internal pull-down and also has
monitors for overvoltage and
undervoltage conditions.

VCONN_source

4.85-V to 5.5-V supply input to
power EMCA cables. Connected to
CC1 or CC2 using low impedance
switches.

NA for UFP/Sink only applications

31

VDDD

Output of VBUS to 3.3-V
regulator or connected to
VSYS using switch. Bypass
with cap to gnd. This pin can
drive 2-mA external load.

32

VDDIO

1.71V-5.5V supply for I/Os

33

VCCD

1.8-V regulator output for filter
capacitor. This pin cannot drive
external load

GND

EPAD

VSS

Ground

B/ iH| 5
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(infineon

5IEmE

AN BITERORMH T SHEEED,

=4 SCBI EINRE
Port 40-pin QFN |SCB function . .
- - GPIO functionality
Pin Pin number|UART SPI 12C
P5.0 16 UART_O_RTS SPI_0_MOSI 12C_0_SDA GPIO
P5.1 17 UART_0_TX SPI_0_MISO 12C_0_SCL GPIO
P3.0 18 UART_0_RX SPI_0_CLK - GPIO
P2.2 15 UART_O0_CTS SPI_0_SEL - GPIO
P1.0 2 UART_1_RX SPI_1_SEL - SWD_CLK/GPIO
P1.1 3 UART_1_TX SPI_1_MOSI 12C_1_SDA GPIO
P1.2 4 UART_1_CTS SPI_1_MISO 12C_1_SCL GPIO
P1.3 5 UART_1_RTS SPI_1_CLK - GPIO
P3.1 20 UART_2_CTS SPI_2_SEL 12C_2_SDA GPIO
P3.2 21 UART_2_RTS SPI_2_MOSI 12C_2_SCL GPIO
P4.0 29 UART_2_TX SPI_2_MISO - GPIO
P4.1 30 UART_2_RX SPI_2_CLK - GPIO
P2.0 13 UART_3_CTS SPI_3_SEL 12C_3_SCL GPIO
P2.1 14 UART_3_RTS SPI_3_MOSI 12C_3_SDA GPIO
P0.0 38 UART_3_TX SPI_3_MISO - GPIO
PO.1 39 UART_3_RX SPI_3_CLK - GPIO
oo
oo
§§Z|l|"'|“‘|o )
ZeeXXD22000
bauzz858888
@ TITUNTTUNNT
IRAREBRIISA
CSPm= 1 30= GgpPIO
SWD_CLK/GPIO = 2 29 = GPIO
GPIO = 3 28 = USBDP_TOP
GPIO = 4 27 = USBDM_TOP
GPIO = 5 26 =| USBDP_BOT
SWD_IO/GPIO = 6 - 25 = USBDM_BOT
27 24 = USBDM_SYS
VCONN_Source = 8 23 =4 USBDP_SYS
cC1fm 9 22 VBUS
XRES = 10 21= GPIO
b s Rt ] o
poonmn [l
o
222
£g
23 CYPM1111-40LQXIAY40-QFN3 | BBk ST (TATLE)
e e 18 002-31597 Rev. *G
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R RS P HEE

5 N ARAEFEE

El6 P~ /fER EZ-PD™PMG1-S1 IR BN H, EXEGEMW M7 — M NETFRNEHEBR USB Type-C i
B, MUXR—B{Emt RN,

Consumer path ) I l
LOAD &) 2 &
T Type-C receptacle
= VBUS
VBUS_C_CTRL
VBUS
CYPM1111-40LQXI
USBDP_TOP D+ TOP
USBDM_TOP D-TOP
USBDP_BOT D+ BOT
USBDM_BOT D- BOT
ccz2 cc2
cc1 J_ cc1
Ele EZ-PD™ PMG1-S1EZ I 33 7 A
e e 19 002-31597 Rev. *G
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N B2 AEE

7 E/R9ER EZ-PD™ PMG1-S1 BY DRP N FH, TELLEN A, Type-CimABLAERIRIRME, XAME
BJRHEEE . VBUS FET FiF@id VBUS RIS EFER R,

EZ-PD™ PMG1-S1 B VBUS 5IFIINE VBUS IS#ZEEER, RIA&M vBUS LAY OVP #1 UVP, LbSh, EIRAIMLES FET
28189 5 mQEEPEAT#EM VBUS EAYIE A, EZ-PD ™ PMG1-S1 884X EERL T VCONN FET, EARATEENE
AR HEBRIN A,

VBUS
Provider
path 5 mQ
L Ay — 1 (il T
Power supply I L) s L) I
Consumer
th | | | |
Load <+ P Qj) z Qj Type-C receptacle
3
I VBUS
CSP CSN l
VBUS_P_CTRL
VBUS_C_CTRL
VBUS
CYPM1111-40LQXI
USBDP_TOP D+ TOP
USBDM_TOP D-TOP
USBDP_BOT D+ BOT
USBDM_BOT D- BOT
ca2 cc2
cc1 J_ cc1
&7 EZ-PD™ E-FPMG1-S1HIDRPLZ FH &
HIREAR 20 002-31597 Rev. *G
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6 BSIEEaK

6.1 LW RATMEE
rs 433 R ATEE"
e . . Details
Parameter Description Min Typ |Max Unit conditi{.ms
Vsvs_max Supply relative to Vg - - 6 vi4l
VconN_souRrce_Max | Max supply voltage relative to Vg - - 6 v
VBus_max Max Vgys voltage relative to Vss - - 24 v
Vbpio_max Max supply voltage relative to Vg - - Vbop v -
Inputs to GP10, DP/DM MUX
Vpio s (USBDP/DM_SYS, 055 |- XDSD'O Ty
USBDP/DM_TOP/BOT/SBU_1/SBU_2) '
lpio_aBS Maximum current per GPIO -25 - 25 mA -
GPIO injection current, Absolute max,
lGPI0_INJECTION Max for Vi > Vppp, and -0.5 - 0.5 mA current
Min for V| <Vsg injected per pin
Electrostatic discharge human body
ESD_HEM model (ESD-HBM) ’ 22001+ B v B
Electrostatic discharge human body Only applicable
ESD_HBM_SBU . 1100 |- - v to SBU1 and
model for SBU1, SBU2 pins .
SBU2 pins
Electrostatic discharge charged device
£5D_COM model (ESD-CDM) ° ° 200 - B v B
LU Pin current for latch-up -200 |- 200 mA -
Vee_piN_as Max voltage on CC1 and CC2 pins - - 24 v -
Vsgu_PIN_ABS Max voltage on SBU1 and SBU2 pins |- - 24 Vv -
Vepio_raiLsaFe_aABs |Fail-Safe pins (16, 17) voltage -0.5 - 6 v -
AR

3. RS VIHTENRAZHZ ENFERATESXBIFERKAERIF, KNERETFENRAZH T
B MBI RN REFEMHEE N 150°C, fFH JEDEC 1 JESD22-A103 ERfrfEHEin 4N &
AEHUTESTFEELESHNER TERN, SM4rsET EAMgIET,

4. BRAESEWLAA, BNFTEBEYAHEBE,

5. F— 1 RGH, NRARIEBIIMEENRNBE, BIAINESFEZIRERHARIE,
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6.2 BT 5|HNENRATEE

rRe ETFSIMNLER R ATEE

S-No (Pt::-QFN) Name ?nt:fl?rlr:l:(:n (V) Ir\nt::lr::em (v) | Remarks
1 2 P1.0 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
2 3 P1.1 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
3 4 P1.2 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
4 5 P1.3 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
5 6 P1.4 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
6 13 P2.0 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
7 14 P2.1 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
8 15 P2.2 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
9 16 P5.0 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
10 17 P5.1 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
11 18 P3.0 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
12 20 P3.1 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
13 21 P3.2 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
14 29 P4.0 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
15 30 P4.1 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
16 38 P0.0 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
17 39 P0.1 -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
18 cc1 -0.5 24 -
19 7 cc2 -0.5 24 -

20 23 USBDP_SYS -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
21 24 USBDM_SYS -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
22 25 USBDM_BOT -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
23 26 USBDP_BOT -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
24 27 USBDM_TOP -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
25 28 USBDP_TOP -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
26 11 VBUS_P_CTRL -0.5 24 This is an output only pin

27 12 VBUS_C_CTRL -0.5 24 This is an output only pin

28 34 SBU_2 -0.5 24 -

29 35 SBU_1 -0.5 24 -

30 36 AUX_P -0.5 6 -
31 37 AUX_N -0.5 6 -
32 1 CSP -0.5 6 -
33 40 CSN -0.5 6 -
34 10 XRES -0.5 6 Maximum voltage cannot exceed VDDIO + 0.5
35 8 VCONN_Source -0.5 6 -
36 19 VSYS -0.5 6 -
37 22 VBUS - 24 -
38 31 VDDD - 6 This is an output only pin
39 32 VDDIO - VDDD -
40 33 VCCD -0.5 1.95 This is an output only pin
41 EPAD VSS - - -
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FBAMESHR

6.3

PRIESHWEA, PRIBEMEISERT-40°C<Ta<85°CHI T,<100°C. BRIEFZHEULFA,

BHRAE

SEEIN3.0V~5.5V,

-J-O—
6.3.1 BHRAE
RT BERAE (TEFRH)
SpecID Parameter |Description Min Typ |Max |Unit|Details/conditions
SID.PWR#23 Vsvs Vsysvalid range 2.75 - 5.5 v UFP applications
. DFP/DRP
SID.PWR#23_A | Vgys Vsys valid range 3 - 5.5 \Y applications
SID.PWR#22 VBus Vpys valid range 4 - 215 |V |-
Regulated output voltage
SID.PWR#1 Vbob when Vgys powered (not to be |Vgyg-0.05 |- Voys |V -40°C to +85°C Ty
driven externally)
Regulated output voltage
SID.PWR#1_A  |Vppp when Vpys powered (notto |3 - 365 |V |-40°Cto+85°C T,
be driven externally)
SID.PWR#26 Veonn_source | Power supply for Veonn 4.85 - 5.5 v -40°C to +85°C Ty
SID.PWR#13 Vbpio Supply voltage for 10 Vbop - Voop |V -40°C to +85°C Ty
SID.PWR#24 Veeo Regulatefj output voltage (for | 18 |- v ~
Core Logic)
SID.PWR#15 | Cepe SSED“lator bypass capacitor for| 100 |120 |nF
Reculator b tor f X5R ceramic
SID.PWRE16 Coxc V[e)zDg; ator bypass capacitor for| 1 _ uF
EEDER T, Vsys=2.7V~5.5 V.ARERNERH: vDDD=3.3V
Ta=25°C, CC1/O IN
Transmit or Receive,
SID.PWR#4 lop12 Supply current - 10 - mA |no I/O sourcing
current, CPU at
24 MHz, PD port active
FEBRIETR, Vsys=2.75V~3.6V
Voys=2.7t0 3.6V, 12C, wakeup ~ o
SID34 Iop29 AT WDT oL - 150 |- WA [Vsys=3.3V, Ta=25°C,
Power source =
Vsys, Type-C not
attached, CC
Vsys=3.3V, CC wakeu enabled for
SID_DS1 'op_ps1 oiYST_ e-C not connec[ied - 150 1= WA |wakeup, Rpand R
B » 1YP : connected at 70-ms
intervals by CPU.
Rp, Rq connection
should be enabled
for PD port.
Vsys=3.3V, CC wakeup on, IDD_DS1 +DP/DM, CC
SID_DS3 lDD_DSZ DP/DM, SBU ON with - 500 - HA SBU ON,
ADC/CSA/UVOV ON ADC/CSA/UVOV ON
XRESHEE7T
. Power Source =Vgyg=
hile XRE SYS
sID307 Iob_xR z‘;'speﬂi;”"e”t whileXRES | _ 50 |- WA |33V, Type-C not
attached, Ty=25°C
e e 23 002-31597 Rev. *G
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6.3.2 CPU
rs CPURLSE (FBFHEARILE)
SpecID Parameter | Description Min |[Typ |Max |Unit |Details/conditions
SID.CLK#4 | Fcpu CPU input frequency - - 48 MHz | All Vppp, -40°C to +85°C Ty
Wakeup f D
SID.PWRH2L | Tpeeps cep | o ReUP from Deep Sleep | _ 35 |- us
mode db
SID.XRES#5 | Txres External reset pulse width |5 - - Hs Guara nteed by
P to “Readv t characterization
ower-up to “Ready to
SYS.FES#1 |T - 5 25 ms
-PWR_RDY accept I1°C/CC
command”
6.3.3 GPIO
R9 GPIO BEiFIM&
SpecID Parameter |Description Min Typ |Max |Unit | Details/conditions
Input voltage HIGH 0.7 x .
SID.GIO#37 |V - - v CMOS input
IH_CMOS threshold Vbpio P
Input voltage LOW 0.3x .
SID.GIO#38 |V - - \" CMOS t
IL_CMOS threshold Vbpio npu
. 0.7x
SID.GIO#39 Vi vopio2.7- |LVTTL input, Vppjo<2.7V v - - \" -
- DDIO
. 0.3 x
SID.GIO#40 |V, \yppioa7- |LVTTLinput,Vppio<2.7V |- -y voo|-
- DDIO
SID.GIO#41 |Vii_vppio2.7+ |LVTTL input, Vppio>2.7V |20 - |- voo|-
SID.GIO#42 |V|_vppio2.7+ |LVTTLinput,Vppio>2.7V |- - 08 |V -
V -
SID.GIO#33  |Vgy Output voltage HIGH level oDe?IO - |- Vv lon=-4mAat3VVppo
V -
SID.GIO#34 |Voy Output voltage HIGH level O%D'O - |- Y lon=-1mAat 1.8V Vppo
SID.GIO#35 |VoL Output voltage LOW level |- - 0.6 |V lo,.=4mAat1.8VVppo
SID.GIO#35A (VoL 12¢c 2 Output low voltage 04 |V loL =3 MA, Vppio>2V
SID.GIO#35B VoL 1ac 3 | Output low voltage 06° [v I =6 mA,Vppo>1.71V
|o|_ =20 mA, VDD|O >3.0 V,
SID.GIO#35C [V s0ma | Output low voltage 04 |V Applicable for fail-safe
pins only
SID.GIO#36 (VoL Output voltage LOW level |- - 0.6 v IOL=10 mA at 3-VVDDIO
Pull-up resistor when
SID.GIO#5 R 3.5 56 |85 kQ |+25°CTu, AllV
pu enabled A DDIO
Pull-down resistor when
SID.GIO#6 Rpd 3.5 5.6 |85 kQ |+25°CTu, AllV
p enabled A DDIO
Input leakage current
SID.GIO#16 || - - 2 nA +25°C Ty, 3VV
IL (absolute value) A DDIO
. . ~ -40°C to +85°C Ty, all
SID.GIO#17 |Cpjy Max pin capacitance 3 7 pF Voo, all package, all 10s
e e 24 002-31597 Rev. *G
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x9 GPIO EiMlME ()
SpecID Parameter |Description Min Typ |Max |Unit | Details/conditions
. Vbpio> 2.7 V. Guaranteed
SID.GIO#43 | VuysTTL Input hysteresis, LVTTL 15 40 mV by characterization.
. 0.05x
SID.GIO#44  |Viyscmos Input hysteresis CMOS N - - mV  |Vppio<4.5V
DDIO
SID.GIO#44A | Viyscmosss | Input hysteresis CMOS 200 |- |- mV | Vppio>4.5V
& 10 GPIO3Z 7 ER R4
(BRI EARIE)
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
SID70 Triser RisetimeinFaststrong 15 1_ 112 |ns |33V Vppio, Cload=25 pF
mode
SID71 TeaLLF FalltimeinFastStrong |, | |15 ng |33V Vppi0, Cload= 25 BF
mode
SID.GIO#46 | Tgyses Risetimein Slow Strong |10 | |60 |ns  |3.3VVppi0, Cload = 25 BF
mode
SID.GIO¥AT |TeaLLs FalltimeinSlow Strong |0 | g5 s 3.3V Vppjo, Cloag= 25 PF
mode
GPIO FOUT;
SID.GIO#48 |Fgpio outt  |3-3V<Vppio<5.5V.Fast |- - |16 |MHz |90/10%,25-pF load
Strong mode
GPIO FOUT;
SID.GIO#49 |Fgpio out2 | 1.71V<Vppo<3.3V.Fast |- - |16 |MHz [90/10%,25-pF load
Strong mode.
GPIO FOUT;
SID.GIO#50 FGPIO_OUT3 33V£VDD|0S55VSIOW - - 7 MHz 90/10%,25-pFload
Strong mode.
GPIO FOUT;
SID.GIO#51 |Fgpio_outa | 1.71V<Vppo<3.3V.Slow |- - |35 |MHz [90/10%,25-pF load
Strong mode.
GPIO input operating
SID.GIO#52 | Fgpio N frequency; - - 16 MHz |90/10% Vg
1.71V< Vppio< 5.5 V.
x11 XRESERFME
SpecID Parameter |Description Min |Typ [Max |Unit |Details/conditions
Input voltage HIGH 0.7 x .
SID.XRES#1 |V - - v CMOS t
IH threshold Vbpio npu
Input voltage LOW 0.3x .
SID.XRES#2 |V - - Vv CMOS input
I threshold Vbpio npu
=

6. 797 LA 400 kHz IRGh# RT3, 7£0.6V Vo BRIHE 6 mAlg . ARSI TIE, B
400 kHz 0 400 pF FI5E T 1

TIEFM

25
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11 XRES DC & (%)
SpecID Parameter |Description Min |Typ [Max |Unit |Details/conditions
SID.XRES#3 | Cin Input capacitance - - 7 pF -
. 0.05 x Guaranteed by
SID.XRES#4 | Viysxres Input voltage hysteresis |- Vooio |~ mV characterization
e e 26 002-31597 Rev. *G
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6.4
6.4.1

HFIMg

GPI05 | BYBX P EEE A% (PWM)
THHEIE AT e RS T AT 88/ HE 52 /PWMINE,

®12 PWM A&
(FR¥FIEIRIE)
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
Fc max = CLK_SYS.
ID.TCPWM. T ing f - - F MH -
SID.TC 3 crwmrreq | Operating frequency C z Maximum =48 MHz.
SID.TCPWM.4 | TpwmMenext | Input trigger pulse width | 2/Fc |- - ns For all trigger events
Minimum possible width
of Overflow, Underflow
ID.TCPWM. T i idth | 2/Fc |- - ’ ’
SID.TC 5 PWMEXT Output trigger pulse width | 2/Fc ns and CC (Counter equals
Compare value) outputs
SID.TCPWM.5A | TcRres Resolution of counter 1/Fc |- - ns Mwmurn time between
successive counts
SID.TCPWM.5B |PWMggs | PWM resolution yrc |- |- |ns |Minimum pulse widthof
PWM output
. Minimum pulse width
drat t
SID.TCPWM.5C | Qpes Quadrature inputs Yrc |- |- |ns |between
resolution .
quadrature-phase inputs
6.4.2 12C
13 B rc3RmAME
(FR¥FIELRIE)
SpecID Parameter |Description Min |Typ |Max |Unit Details/conditions
SID153 Flaca Bit rate - - 1 Mbps |-
6.4.3 UART
w14 [ElE UARTIZRHFLSE
(FR¥FIEIRIE)
SpecID Parameter |Description Min |[Typ |Max |Unit |Details/conditions
SID162 FuarT Bit rate - - 1 Mbps |-
6.4.4 SPI
+&15 ERE SPI 3T MmHLAE
(FR4FI%EARIE)
SpecID Parameter |[Description Min |[Typ [Max |Unit |Details/conditions
SID166 Fep SPIoperatlngfrequenf:y _ _ 8 MHz |-
(Master; 6x oversampling)
e e 27 002-31597 Rev. *G
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16 SPIEIGHERINHNEE R RME
(FR%FI%ARIE)
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
SID167 Touo MOSI valid after SClock driving| _ 15 |ns _
edge
SID168 Tos MISO v.alld before SClock 20 ~ _ ns Full clc?ck, late MISO
capturing edge sampling
Ref
SID169 Tumo Previous MOSI data hold time |0 - - ns N err(?d toslave
capturing edge
xr17 SPIMIGE R RIE E 3T RAE
(R4S EARIE)
SpecID Parameter |Description Min |Typ |Max Unit |Details/conditions
SID170 Tout MOSI v‘alld before Sclock 40 ~ ~ ns ~
capturing edge
- — n
SID171 Toso MISO valid after Sclock driving | |48 ns | Tscs=Tepy
edge (3% Tscp)
MISO valid after Sclock driving
SID171A T - - 48 -
DSO_EXT edge in Ext Clk mode ns
SID172 Thso Previous MISO data hold time |0 - - ns -
SSEL valid to first SCK Valid
SID172A T 100 |- - ns -
SSELSCK edge
6.4.5 FhEds
*18 Flash AC FI4&
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
Row (Block) write time
SID.MEM#4 | T - - 20 -40°Cto 85°C, AllV
ROW_WRITE | (erase and program) ms © ’ bbb
SID.MEM#3 | Trow_erase | Row erase time - - 13 |ms -40°C to 85°C, All Vppp
SID.MEM#8 | TrowPrOGRAM |Row program time after erase |- - 7 ms 25°C to 55°C, All Vppp
SID178 TeuLkerase | Bulk erase time (128 KB) - - 35 |ms Guaranteed by design
SID180 TbEvPROG Total device programtime |- - 25 |s Guaranteed by design
SID.MEM#6 | Fenpa Flash endurance 100K |- - cycles |-
Flash retention, T, < 55°C,
F _ _ o o
SID182 RET1 100K P/E cycles 20 years |25°Cto 55°C, All Vppp
Flash retention, T, < 85°C,
Flash retention, Tp < 85°C,
SID182B FreT3 10K P/E cycles 3 - - years |-
CE 28 002-31597 Rev. *G
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6.5 RARER
6.5.1 RIERRTH LEBSEI (POR)
xR 19 Lt®BEf (POR)
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
SID185 VRISEIPOR Rising trip voltage 08 |- 15 |V Guaranteed by
SID186 VEALLIPOR Falling trip voltage 0.7 |- 14 |V characterization
£20 EEBEM (BOR)
Spec ID Parameter Description Min |Typ |Max |Unit |Details/conditions
Brownout detect (BOD) trip
SID190 VFaLLPPOR voltage in active/sleep 148 - 162 v Guaranteed by
modes characterization
BOD trip voltage in Deep Sleep
SID192 VEALLDPSLP Tode 11 15 |V
6.5.2 swpiz[
*21 SwDiZORE
_— . .. | Details/
SpecID Parameter Description Min Typ | Max Unit conditions
<
SID.SWD#1 |F_SWDCLK1 3.3V<Vppo< 5.5V - - |14 MHz | SWDCLK<1/3CPU
clock frequency
<
SID.SWD#2 |F_SWDCLK2 1.8V<\Vppio<3.3V - - |7 MHz | SWDCLK<1/3CPU
clock frequency
SID.SWD#3 |T_SWDI_SETUP |T=1/f SWDCLK 0.25xT |- - ns
SID.SWD#4 |T_SWDI_HOLD |T=1/f SWDCLK 025xT |- |- ns  |Guaranteed by
SID.SWD#5 |T_SWDO_VALID |T=1/fSWDCLK - - 0.50%T |ns characterization
SID.SWD#6 |T_SWDO_HOLD |T=1/f SWDCLK 1 - - ns
6.5.3 e
*22 IMO AC A&
(FBiIZITRIE)
SpecID Parameter Description Min Typ |Max Unit |Details/conditions
Frequency variation at 48 MHz | ~ o 2.7V<Vppp<5.5V.-
SID.CLK#L3 1Fimorol (trimmed) 2 +2 % lasec<Ta<85°C
SID226 TsTARTIMO IMO start-up time - - 7 Us -
. (s} + (<]
SID.CLK#L  |Fino IMO frequency - 48 |- MHz V‘;gDC t0+85°C Ty, Al
6.5.4 A EB{EE IR 7 28
23 ILO AC #I#&
.. . .. |Details/
SpecID Parameter Description Min |Typ |Max |Unit conditions
SID234 TsTARTILOL ILo start-up time - - 2 mMs  |Guaranteed by
SID238 TiLopuTy Lo duty cycle 40 50 60 % characterization
SID.CLK#5 FiLo ILo frequency 20 (40 (80 |kHz |-
IR 29 002-31597 Rev. *G
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6.5.5 PD
+R24 PDE R
. .. . .. |Details/
SpecID Parameter Description Min |[Typ |Max |Unit conditions
SID.DC.cc_shvt.l |vSwing Transmitter output high 1.05 |- 1.2 |V -
voltage
SID.DC.cc_shvt2 |vSwing low | ansmitteroutputiow - Joors|v |-
voltage
SID.DC.cc_shvt.3 |zDriver Transmltteroutput 33 |- 75 Q -
impedance
SID.DC.cc_shvt4 |zBmcRx Receiver input impedance 10 |- MO Gua'ranteed by
design
SID.DC.cc_shvt.5 |Idac_std SourcecurrentforUSB 1o | Hge |0 |
standard advertisement
SID.DC.cc_shvt.6 |Idac_1p5a Source currentfor 1L5Aat | o0 ol 1904l a |-
5V advertisement
SID.DC.cc_shvt.7 |Idac_3a Sourcecurrentfor3Aat |55 |3ga 4l |-
5V advertisement
Pull down termination
. h .
SID.DC.cc_shvt.8 |Rp resistancewhenactingas | 5o | 561 [k |-
UFP (upstream facing
port)
Pull down termination
SID.DC.cc_shvt.9 |Rd_db resistance when acting as |4.08 |- 6.12 |kQ -
UFP, with dead battery
SID.DC.cc_shvt.10 | ZOPEN CCimpedance toground |, o0 | _ kQ |-
when disabled
DFP_de- CCvoltages on DFP
SID.DC.cc_shvt.11 - . 0.15 |- 0.25 |V -
= fault_0p2 side-Standard USB
SID.DC.cc_shvt.12 |DFP_1.5A_op4 | CCVoltageson DFP 035 |- 045 |v |-
side-1.5A
SID.DC.cc_shvt.13 |DFP 3A opg | CCVoltagesonDFP 075 |- |oss [V |-
side-3A
SID.DC.cc_shvt.14 |DFP 3A 2p6 | CCVoltageson DFP 245 |- |275 |v |-
side-3A
UFP_de- CCvoltages on UFP
SID.DC.cc_shvt.15 - . 0.61 |- 0.7 |V -
= fault_0p66 side-Standard USB
SID.DC.cc_shvt.16 |UFP_1.5A 1p23 | CC Voltageson UFP 116 |- |131 [v |-
side-1.5A
SID.DC.cc_shvt.17 |Vattach_ds Deep sleep attach 03 |- 06 |% -
threshold
SID.DC.cc_shvt1s |Rattach_ds  |DScPsteeppull-up 10 |- |50 |ka |-
resistor
SID.DC.cc_shvt.30 |FS_0p53 Voltage threshold forfast 1o o | |g5g |y |-
swap detect
e e 30 002-31597 Rev. *G
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6.5.6 ADC
&25 ADCETRHIIE
SpecID Parameter |Description Min Typ | Max Unit | Details/conditions
SID.ADC.1 |Resolution |ADC resolution - 8 - Bits |Valid for 8 bits
SID.ADC.2 |INL Integral nonlinearity -1.5 - 15 LSB |-
SID.ADC.3 |DNL Differential nonlinearity |-2.5 - 2.5 LSB |-
SID.ADC.4 |Gain Error Gain error -1.5 - 15 LSB |-
Reference voltage
SID.ADC.5 |VREF_ADC1 |Reference voltage of ADC |V, |- V Vv
- B DDDmin DbDmax generated from Vppp
Reference voltage
SID.ADC.6 |VREF_ADC2 |Reference voltage of ADC |1.96 2.0 |2.04 v generated from deep
sleep reference
6.5.7 FEEB AR
+|26 FEB[ENERAE
.. . .. | Details/
SpecID Parameter |Description Min Typ |Max Unit conditions
DC.CHGDET.1 VDAT_RgF  |Data detectvoltage in 250 |- [400 |mv |-
charger detect mode
DC.CHGDET.2 VDM_src | PN voltage source in 50 |- 700 |mV |-
charger detect mode
DC.CHGDET.3 vDP_src | PP voltage source in 50 |- 700 |mV |-
charger detect mode
Dn sink current in charger
DC.CHGDET .4 IDM_SINK detect mode 25 - 175 MA |-
Dp sink current in charger
DC.CHGDET.5 IDP_SINK detect mode 25 175 MA
DC.CHGDET.6 IDP_SRC Data contact detect current 7 _ 13 UA _
source
DC.CHGDET.32 RDM_UP Dp/Dm pull-up resistance 0.9 - 1575 |kQ |-
DC.CHGDET.31 rom_pwn | PP/Dmpull-downresis- 1, o0 1 o4s (ko |-
tance
DC.CHGDET.29 RDAT_LKG |Data line leakage on Dp/Dm|300 |- 500 kQ |-
DC.CHGDET.34 VSETH Logic Threshold 126 |- 1.54 \" -
Dedicated charging port
DC.pmglsl.dpdm.14 |RDCP_DAT |resistance acrossDPand |- - 40 Q
DN
6.5.8 VSYS ;:F;é
=27 Vsys FF X R
— . .. | Details/
ID P D M T M e
Spec arameter | Description in yp ax |Unit conditions
. Measured with a
Resistance from supply load current of
SID.DC.VDDDSW.1 Res_sw inputt tput [ - - 15 Q
- INPUL Lo OUEPLT sUpPlY 5mAto 10 mAon
\DDD Vv
DDD*
31 002-31597 Rev. *G
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6.5.9 CSA
<28 CSAERTRANE
SpecID Parameter Description Min |[Typ |Max |Unit | Details/conditions
Short circuit current
DC. 42 |SCP_6A - |10 |- % -
csa_scp - detect @ 6A °
DC.csa_scp.43 |SCP_10A Shortcircuiteurrent |0 |- Jop |-
detect @10A
OP.csa_scp.11 |Rsense External sense register |- 5 - mQ |1% accuracy
locp_1A OCP Trip threshold for 130 % ieAth? f??g;ricft;aigct
P- 1A with Rsense =5 mQ +20% ° °
value or user
DC.csa_scp.44
programmable
locp_1A OCP Trip threshold for 130 % ieAzt:? f;g;ricftso(:ﬁgct
P- 1A with Rsense =10 mQ +10% ° °
value or user
programmable
OCP Trip threshold for 2A, 3A, 4A, and 5APD
2A, 3A,4A and 5A 130 contracts OCP set at
DC. 45 |1 5A T . - - %
csa_scp ocP- contracts with Rsense = +10% ° |130% of contract value
5/10 mQ OR user programmable
CSP pininput
DC.rcp_scp.7a |l_csainn_lk leakage when RCP - |- 10 |pA |ForproviderVgys=5V
and CSA blocks are
OFF
CSN pininput leakage
DC.rcp_scp.6a |l_csainp_lk when RCP and CSA - |- 80 |uA |ForproviderVgys=5V
blocks are OFF
CSP pin current when
|_CSP_RCP_ON .
DC.sys.1 _CSA _OFF - RCP block is ON and - |- 20 |[pA |Forprovider Vg s=5V
- T SCP is OFF
CSN pin current when
|_CSN_RCP_ON
DC.sys.2 _CSA BFF - RCP block is ON and - - 100 |[pA |For provider Vg =5V
- T SCP is OFF
CSP  pin current
DC.sys.3 |_CSP_CSA_ON [when RCP block is |- |- 30 |[pA |ForproviderVgys=5V
OFF and SCP is ON
CSN pin current when
DC.sys.4 I_CSN_CSA_ON/|RCP block is OFF and - |- 100 |pA |Forprovider Vgys=5V
SCPis ON
CSP pin current when .
|_CSP_RCP_ON For provider Vg s=5V
DC.sys.5 _CSA ZDN - RCP block is ON and - |- 50 |pA GuaI:an\tI;ed b lesesi N
- SCPis ON y B
CSN pin current when .
|_CSP_RCP_ON . For provider Vg ;s=5V
DC.sys.6 _CAS BN - RCP block is ON and - |- 120 |pA GuaF:anteed b;?isesi N
—-o- SCP is ON &
e e 32 002-31597 Rev. *G
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6.5.10  V__Uv/OV
ie 29 Veus UV/OV ﬂl'l_'*g
SpecID Parameter | Description Min |[Typ |Max |Unit |Details/conditions
Voltage threshold accuracy in
SID.UVOV.1 VTHUVOV1 |active mode using bandgap - 13 - % -
reference
Voltage threshold accuracy in
SID.UVOV.2 VTHUVOV2 |deep sleep mode usingdeep |- 5 - % -
sleep reference
SID.COMP_ACC | COMP_acc | COmParatorinputoffsetatd | .| 1,5 |y |
sigma
6.5.11 EimPFETHI R IR RH23
7R30 EWin PRETH AR 3X =h 28 B R ALE
... . .. | Details/
SpecID Parameter|Description Min |Typ |Max |Unit conditions
SID.DC.PGDO.1 Rpd Resistance when “pull_dn” _ _ 5 K |-
enabled
Sink current through iref_out at
DC.pgdo_pd_isnk.12|iout_0 iref_ctrl_lv<11>LOW and - 2 - MA |-
iref_ctrl_lv<10:0>1
Sink current through iref_out at
DC.pgdo_pd_isnk.13|iout_1 iref_ctrl_lv<11>LOW and - 4 - UA -
iref_ctrl_lv<10:0>2
Sink current through iref_out at
DC.pgdo_pd_isnk.14|iout_2 iref_ctrl_lv<11>LOW and - 8 - PA |-
iref_ctrl_lv<10:0>4
Sink current through iref_out at
DC.pgdo_pd_isnk.15|iout_3 iref_ctrl_lv<11>LOW and - 16 |- MA |-
iref_ctrl_lv<10:0>8
Sink current through iref_out at
DC.pgdo_pd_isnk.16|iout_4 iref_ctrl_lv<11>LOW and - 32 |- HA -
iref_ctrl_lv<10:0>16
Sink current through iref_out at
DC.pgdo_pd_isnk.17|iout_5 iref_ctrl_lv<11>LOW and - 63 |- PA |-
iref_ctrl_lv<10:0>32
Sink current through iref_out at
DC.pgdo_pd_isnk.18|iout_6 iref_ctrl_lv<11> LOW and - 126 |- MA |-
iref_ctrl_lv<10:0>64
Sink current through iref_out at
DC.pgdo_pd_isnk.19|iout_7 iref_ctrl_lv<11>LOW and - 252 |- HA -
iref_ctrl_lv<10:0>128
Sink current through iref_out
DC.pgdo_pd_isnk.20|iout_8 atiref_ctrl_lv<11>LOWand - 504 |- MA |-
iref_ctrl_lv<10:0>256
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BSMESE
7+ 30 ¥EWis PFET MR IR Eh SR ELAANAG (20)
. . . .. | Details/
SpecID Parameter|Description Min |Typ |[Max |Unit conditions
Sink current through iref_out at
DC.pgdo_pd_isnk.21|iout_9 iref_ctrl_lv<11>LOW and - 1008 | - MA |-
iref_ctrl_lv<10:0>512
Sink current through iref_out at
DC.pgdo_pd_isnk.22|iout_10 iref_ctrl_lv<11>LOW and - 2016 | - MA |-
iref_ctrl_lv<10:0> 1024
+R31 Wi PRETHF AR 3X = 28 327 AL SE
SpecID Parameter |Description Min |Typ|Max |Unit |Details/conditions
SID.ac.pgdo.2 Tr_discharge Discharge Rate of output _ _ s V/uis Gua_ranteed by
node design
SID.ac.pgdo.sys_1 | Tsoft_on Consumer FET turn-ON - 5 |- ms |-

delay for soft start

6.5.12 RIXHRPFETHIAR X =HES

%32 K iXUmPFETHRIRIX=h 28 HRAE
. .. . .. | Details/
SpecID Parameter| Description Min [Typ |Max |Unit conditions
Pull-down resistance when
enabled using strongest
pull-down strength, using the
DC.pgdo_pu_1 Rpd “STRONG_EN=1"fieldinthe |~ | |> [¥ |”
USBPD_PGDO_PD_ISNK_CFG
register
DC.pgdo_pu.2 Rpu Pull-up resistance - 1 2 kQ |-
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.1 |Rpd_0 en_lv=HIGH, iref_ctrl_lv<11> |- 6830 |- Q -
HIGH and iref_ctrl_lv<10:0>1
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.2 |Rpd_1 en_lv=HIGH, iref_ctrl_lv<11> |- 3760 |- Q -
HIGH and iref_ctrl_lv<10:0>2
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.3 |Rpd_2 en_lv=HIGH, iref ctrl_lv<11> |- 1900 |- Q -
HIGH and iref_ctrl_lv<10:0> 4
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.4 |Rpd_3 en_lv=HIGH, iref_ctrl_lv<11> |- 1000 |- Q -
HIGH and iref_ctrl_lv<10:0> 8
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.5 |Rpd_4 en_lv=HIGH, iref_ctrl_lv<11> - 660 - Q -
HIGH and iref_ctrl_lv<10:0> 16
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.6 |Rpd_5 en_lv=HIGH, iref ctrl_lv<11> |- 1700 |- Q -
HIGH and iref_ctrl_Ilv<10:0> 32
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%32 Rixis PFET MR IREh SR ERANE 20
. . . ., | Details/
SpecID Parameter| Description Min [Typ |Max |Unit conditions
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.7 |Rpd_6 en_lv=HIGH, iref_ctrl_lv<11> |- 900 |- Q -
HIGH and iref_ctrl_lv<10:0> 64
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.8 |Rpd_7 en_lv=HIGH,iref_ctrl_lv<11> |- 630 |- Q -
HIGH and iref_ctrl_lv<10:0> 128
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.9 |Rpd_8 en_lv=HIGH,iref_ctrl_lv<11> |- 560 |- Q -
HIGH and iref_ctrl_lv<10:0> 256
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.10|Rpd_9 en_lv=HIGH, iref_ctrl_lv<11> |- 530 |- Q -
HIGH and iref_ctrl_Ilv<10:0> 512
Resistance of iref_out to ground,
DC.pgdo_pd_isnk.11|Rpd_10 en_lv=HIGH, iref_ctrl_lv<11> |- 520 |- Q -
HIGH and iref_ctrl_lv<10:0> 1024
33 &% PFETH AR 3X =h 28 37 AL ST
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
For pull-up load of
AC.pgdo_pu.l |Tpu Pull-up delay - 10 |35 ps | 4-nF capacitor and
50-kQ resistor
AC.pgdo_pu.2 |Tpd Pull-down delay - - 2 S |-
Output slew rate measured Cload =4 nF, Vout =
AC.pgdo_pu.3 |SRpu from 20% to 80% of output - - 8 V/us |0V to 24V, external
rising waveform. pull-up of 50 kQ
Output slew rate measured Cload =4 nF, Vout =
AC.pgdo_pu.4 |SRpd from 80% to 20% of output - - 8 V/us |24 Vto 0V, external
falling waveform. pull-up of 50 kQ
AC.pgdo.sys_1 | Tsoft_on Provider FET turn-ON delay for | 5 _ ms |-
soft start
e e 35 002-31597 Rev. *G
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BSMIESH
6.5.13 RIXVHPFET RCP
x34 RIXBEPFET RCPELFHISE
SpecID Parameter Description Min |Typ|Max |Unit |Details/conditions
Voltage across external Rsense
between CSP/CSN for which
DC.RCP.44 |V - 2 6 VvV |-
csa_rep RCP condition detected (CSN m
higher than CSP by Vcsa_rcp)
Voltage across Vgysand CSN
DC.RCP.45 |Vcomp_rcp pins for which RCP condition |20 - 130 'mV |-
is detected
This specisfor5V
rovider V
Voltage on CSN pin during \F:olta o FoBrL;]Si her
provider FET ON (source) for voltage.s ﬁrmv%are
DC.RCP.46 |Vbus_max_det |which RCP condition is 555 |5.75|595 |V Changes’this
detected (this threshold is thresiold based
user program- mable)
on Vpys contract
voltage.
&35 RIXVEPFET RCP. SCPATFRAMME
SpecID Parameter| Description Min [Typ |Max |Unit Details/conditions
Provider PFET switching off Pfi’r‘]’idetr FET“turnsfo;B
AC.RCP_SYS.1 | Toff_scp after short circuit current - 10 - s With gate putl-up o
. kQ and total gate cap
detect through provider of 4 nF.
PFET
Provider PFET switching off P'i?r\]’idetr FET“turns ]?ff
~ ~ with gate pull-up o
AC.RCP_SYS.1 | Toff_rcp after reverse Furrent detect 10 KS |50 ke and total sate
through provider PFET cap of 4 nF.
Recovery time to turn-ON
AC.RCP_SYS.2|Ton PFET RCP condition is - 55 80 us |-
removed
CE 36 002-31597 Rev. *G
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%36 Vpys R IR ERFE IR FE
SpecID |Parameter |Description Min |Typ|Max |Unit | Details/conditions
0to 5 Vtransition,
. system-level with external
Vgus Low to High (10% to 90%
AC.tr.1 Ton BUS -OW 'gh (10% o) - 5 |- ms | PFET with gate pull-up of
for provider FET
50 kQ and total gate cap
of 4 nF.
0to 5 Vtransition,
Vgus Low to High (10% to 90%) systemjlevel with external
AC.tr.2 FR_Ton duri - 50 (150 |us PFET with gate pull-up of
uring FR swap
50 kQ and total gate cap
of 4 nF.
5to 0V transition,
VBUS_P_CTRL High to Low system-level with external
AC.tr.3 Toff (90% to 10%) using internal |- 11 |- s PFET with gate pull-up of
active pull-up 50 kQ and total gate cap
of 4 nF.
6.5.14 SBUE A28
=37 SBU MUXE 7S ¥K
SpecID Parameter Description Min |T Max |Unit Details/
P P yp conditions

On resistance of AUXP/N to
DC.pmgls1.20sbu.l |Ronl . . - 4 7 Q -
Pmg ! SBU1/2 switch @ 3.3V input

DC.pmglsl.20sbu.2 |Ron2 on re5|star?ce OfAUX?/N to|_ 3 5 Q -
SBU1/2 switch @ 1 Vinput

Block leakage current

DC.pmgls1.20sbu.3 |lsb B - P _
pmgls sbu S (VPUMP +VDDD +VCCD) WA

DC.pmgls1.20sbu.15 |icc (B)lNOCk'CC whenswitchfully] {0 15 A |-
Overvoltage protection
DC.pmgls1.20sbu.16 |OVP_threshold |detection threshold above (200 |- 1200 |mV -
VDDIO

On resistance of LSTX/LSRX
DC.pmgls1.20sbu.17 |lsx_ron_3p3 to SBU1/2 switch @ 3.3V - 85 |17 Q -
input

On resistance of LSTX/LSRX
DC.pmgls1.20sbu.18 |lsx_ron_1 to SBUL/2 switch @ 1V - 55 |11 Q -
input

Switch On flat resistance
DC.pmgls1.20sbu.19 |aux_ron_flat_fs |of AUX_P/N to SBU1l/2 |- - 2.5 Q -
switch (from 0to 3.3V)
Switch On flat resistance
DC.pmgls1.20sbu.20 |aux_ron_flat_hs [of AUX_P/N to SBU1/2 |- - 0.5 Q -
switch (from0to 1V)
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R 37 SBU MUX ERFIAE (%2
. . . . Details/
SpecID Parameter Description Min |Typ [Max |[Unit conditions
Switch On flat resistance of
DC.pmgls1.20sbu.21 |Isx_ron_flat_fs |LSTX/LSRXto SBU1/2 - - 5 Q -
switch (from 0 to 3.3 V)
Switch On flat resistance of
DC.pmgls1.20sbu.22 |Isx_ron_flat_hs |LSTX/LSRX to SBU1/2 - - 0.5 Q -
switch (from0to 1V)
=38 SBU MUX 32 /il &
- . .. | Details/
SpecID Parameter Description Min | Typ |Max |Unit conditions
AC.pmglsl.20sbu.l [Con Switch ON capaci- - |- 120 |pF Guarar}teed
tance by design
AC.pmgls1.20sbu2 | Coff Switch OFF capaci- | | 80 |pF Guarar‘mteed
tance Connector by design
side
AC.pmglsl.20sbu.3 | Off_isolation Switchisolation at F = -50 |- |- dB Guarar.1teed
1 MHz by design
AC.pmgls1.20sbu4 | TON SBU switchturn-ON | | 200 |us Guarar)teed
time by design
BU switch turn-OFF
AC.pmglsl.20sbu.5 |TOFF S U switch turn-O - |- 400 |pus Guarar.1teed
time by design
Switch isolation at
AC. 1s51.20sbu.3 G teed
PMESZ.2USBU-2~ 1 off_isolation_AC_aux F=1MHz fromAUXto|-50 |- |- [dB | U2@mee
aux . by design
SBU pins
Coupling on sbul,
2 terminated to 50 Q, Guaranteed
AC.pmgls1.20sbu.6 | Off_isolation_tran_dB switch-OFF, 1-MHz -40 |- |- dB by desien
rail-to-rail toggling on 4 8
LSTX/LSRX
Coupling on sbul,
2 terminated to 50 Q
AC.pmgls1.20sbu. o . ’
C.pmgls1.20sDU6_ | e\ lation_tran_dB_aux | switch-OFF, 1-MHz |30 |- |- |dB |Gu@ranteed
aux . . . by design
rail-to-rail toggling on
AUX_P/AUX_N
Cross talk of Switch
at F=1MHz, SBU1/2 Guaranteed
AC.pmgls1.20sbu.7 |[X_talk_AC to SBU2/1 whenis -50 |- |- dB .
by design
data transferred from
LSTX/RX
Cross talk of Switch
at F=1MHz, SBU1/2
AC. 1s1.2 T
C.pmglsl.20sbu.7_ X_talk_AC_aux to SBU2/1 when is -50 |- - dB Guarar'1teed
aux by design
data transferred from
AUXP/AUXN
38 002-31597 Rev. *G
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#+ 38

SBU MUX 3Z/R#IE (%)

SpecID

Parameter

Description Min

Typ

Max

Details/

Unit conditions

AC.pmglsl.20sbu.8

X_talk_tran_dB

Coupling on SBU2 (1)
when data is
transferred from LSX
to SBU1 (2)
Rail-to-rail data on
SBU1 (2), static
signal on SBU2 (1)

Guaranteed

dB by design

AC.pmglsl.20sbu.8_
aux

X_talk_tran_dB_aux

Coupling on SBU2 (1)
when data is trans-
ferred from AUX to
SBU1 (2) rail-to-rail
data on SBU1(2),

static signalon
SBU2(1)

Guaranteed

dB by design

6.5.15 UsB2.0 E 2%
& 39 USB 2.0 MUX EL A&
(B FF X7 R 2 MR S USBDP_TOP. USBDM_TOP. USBDP_BOTAIUSBDM_BOTH#f%)
SpecID Parameter Description Min |Typ [Max |Unit |Details/conditions
DP/DM on resistance for
DC.pmglsl.dpdm.l |RON_HS SYS lines (0 to 0.5 V) - |- - 8 Q -
HS mode
DP/DM on resistance
DC.pmglsl.dpdm.2 |RON_FS for SYS lines (0to 3.3V) |- - 12 |Q -
-FS mode
Switch on capacitance Guaranteed by
DC. 1s1. . F - - F
C.pmglsl.dpdm.5 |Con_FS at 6 MHz - FS mode 0P design
Switch on capacitance Guaranteed by
DC.pmglsl.dpdm.6 |Con_HS 2t 240 MHz - HS mode 10 pF design
Pin leakage at DP/DM
DC.pmglsl.dpdm.9 |ileak_pin connector side and host|- - 1 MA |-
side
DP/DM on flat resistance Guaranteed by
DC. 1sl.dpdm.11 |RON_FLAT_HS - - 05 |[Q
pme2s2.dpdm - - in HS mode (0to0 0.4 V) design
DP/DM on flat resistance Guaranteed by
DC. 1sl.dpdm.12 |[RON_FLAT_FS - - 4 Q
pme2s2.dpdm - - in FS mode (0to 3.3V) design
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&40 USB 2.0 MUX X7 Hl4&
(B FFXEF B 2t MR S5 USBDP_TOP, USBDM_TOP. USBDP_BOT#IUSBDM_BOTH#f§%)
. .. . .. | Details/
SpecID Parameter Description Min |Typ |Max |Unit conditions
AC.pmglsl.dpdm.l |BW_3dB_HS 3-db bandwidth 700 |- - MHz E:Eirgannteed by
. Guaranteed by
AC.pmglsl.dpdm.2 |BW_3dB_FS 3-db bandwidth 100 |- - MHz design
DP/DM switch turn-
AC. 1sl.dpdm.5 |T - - 200 -
pmgast.dpdm ON on time Hs
DP/DM switch turn-off Guaranteed by
AC. 1sl.dpdm.6 |T - - 0.4
pmg=s.dpdm OFF time US| design
DP/DM charge Guaranteed by
AC. 1sl.dpdm.7 |T - - 200
pmg2st.dpam ON_VPUMP pump startup time HS characterization
AC.pmglsl.dpdm.8 | Off isolation HS Switch-off isolation for 0 |- ~ dB Gua‘ranteed by
HS design
AC.pmglsl.dpdm.9 |Off_isolation_FS switch-off isolation for -50 |- - dB Gua.ranteed by
FS design
Cross talk of switch Guaranteed b
AC.pmglsl.dpdm.10 |X_talk From FSto HS at -50 |- - dB desion y
F=12 MHz &
6.5.16 VCONNFF X
xa VCONN FXERFE
SpecID Parameter Description Min |T Max |Unit Details/
P P yp conditions
Switch ON resistance at
VCONN_Source=5V
DC.pmgls1.20VCONN.1 | Ron with 215-mA load - 0.7 |13 |Q -
current
Overcurrent detection
DC.pmg1s1.20VCONN.9 |lgcp range for CC1/CC2 550 |- - mA |-
CC1, CC2 overvoltage
protection detection
DC.pmgls1.20VCONN.10 | OVP_threshold threshold above Vpppor [200 |- 1200 mV |-
VCONN_Source,
whichever is higher
DC.pmglsl.20VCONN.11 |OVP_hysteresis | Overvoltagedetection | | 1,05 |y | Guaranteed
hysteresis by design
40 002-31597 Rev. *G
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BSMIESH
T4 VCONN AXERME «)
.. . .. |Details/
SpecID Parameter Description Min |Typ |Max | Unit conditions
. Overcurrent detection
DC.pmgls1.20VCONN.12 | OCP_hysteresis . 20 |- 60 |mA |-
hysteresis
Overvoltage detection
threshold above
VCONN_Source of
DC.pmgls1.20VCONN.14 |OVP_threshold_on | CC1/2WithCCLorCC2 1hq, | Hg0 [y |-
switch enabled. Same
threshold triggers
reverse current
protection circuit
&2 VCONN FFX3ZRAE
. .. . .. | Details/
SpecID Parameter Description Min |Typ |Max |Unit conditions
AC.pmgls1.20VCONN.1 | Toy VCONNswitchturn-on | | 1,05 |4s |-
time
AC.pmgls1.20VCONN.2 | Torr YCONN switch turn-off | - ~ 3 s Gua'ranteed by
time design
6.5.17 Vgus
a3 Vpys T BRI
SpecID Parameter |Description Min |Typ |Max |Unit|Details/conditions
20 VNMOS ON resistance
SID.VBUS.DISC.1 |Ronl (with dischg_ds<0>=1; 1500 |- 3000 |Q -
dischg_ds<4:1>=0)
20 VNMOS ON resistance
SID.VBUS.DISC.2 |Ron2 (with dischg_ds<1:0>=1; |750 |- 1500 |Q -
dischg_ds<4:2>=0)
20 VNMOS ON resistance
SID.VBUS.DISC.3 |Ron3 (with dischg_ds<2:0>=1; |500 |- 1000 |Q -
dischg_ds<4:3>=0)
20 VNMOS ON resistance
SID.VBUS.DISC.4 |Ron4 (with dischg_ds<3:0>=1; |375 |- 750 |Q -
dischg_ds<4>=0)
SID.VBUS.DISC.5 |Rons 20VNMOSON resistance |5, | g5y g |
(with dischg_ds<4:0>=1)

TIEFM 4l

002-31597 Rev. *G
2025-01-23



o .
EZ-PD™ PMG1-S1 S5—XH3 /7%83% Mcu ( Infineon |

TR
\ —
7 ITBES
44 5T EZ-PD™ PMG1-S1 2314 4R SFN4FIE,
*Raa EZ-PD™ PMG1-S1iT {5 8
Product Application Type-C Eermlnatlon resistor: Role Package|SiID
ports D-DB
CYPM1111-40LQXI -pi
Q DRP 1 Rel™, Rp'®), Rp_pg!? prRp | 40PN om0
CYPM1111-40LQXIT applications QFN
Y \J
7.1 TR E X
SRS IS AICYPMIABC-DEFGHIJ, EAREFERIE XN TFFiTo
a5 TSRS E X
Field Description Values Meaning
cy Cypress (an Infineon company) prefix |CY Company ID
PM Marketing code PM PM = Power Delivery MCU family
1 MCU Family generation 1 Product family generation
0 SO
1 S1
A Family
2 S2
3 S3
1 1-PD port
B PD ports
2 2-PD port
C Application specific X Application specific
DE Pin XX Number of pins in the package
LQ QFN
FG Package code Bz BGA
FN CSP
H Lead-free X Lead: X = Pb-free
I Temperature range I Industrial
J Only for T&R T Tape and reel
AR

7. "RA— M RIX R R iR,
8. TR — M SIRWURAYE Uin BB FE.
9. Rn— ML BMA IRV IR,

e e 42 002-31597 Rev. *G
2025-01-23



o .
EZ-PD™ PMG1-S1 S5—XH3 /7%83% Mcu ( Infineon |

HE

8 EEDS

* a6 ENEST oA
Parameter |Description Conditions Min Typ Max Unit
T Operating ambient Industrial 40 25 85 °C
temperature
T, Operating junction Industrial 40 25 100 °C
temperature
Tia Package 0 j5 (40-pin QFN) |- - - 193 °C/W
Tic Package 0 ¢ (40-pin QFN) |- - - 13.6 °C/W
®ar7 EIRIFIEERE
Package Maximum peak temperature Maximum time within 5°C of peak temperature
40-pin QFN 260°C 30 seconds
=48 FEEHHELR (MSL), IPC/JEDEC J-STD-2
Package MSL
40-pin QFN MSL 3
TOP VIEW SIDE VIEW BOTTOM VIEW
6.00 £0.10
PIN# 1 1D
40 31
11 O 30 0 T
B d ro.so
) G-
PIN 1 DOT o o D Gif
3 s D d
8 g D o 883
o D (-
D al
D d
10 21 21 10
ANNNNNNN F
1 20 20 11‘_| 040
4.60+0.10

2. REFERENCE JEDEC # MO-248

3. PACKAGE WEIGHT: 68 2 mg 001-80659 *A
4. ALL DIMENSIONS ARE IN MILLIMETERS

z3F 40-QFN (6 x 6 x 0.6 mm), LR40A/LQ40A 4.6 x 4.6 E-PAD (Sawn)f13E9M M2,
(PG-VQFN-40)

e e 43 002-31597 Rev. *G
2025-01-23



EZ-PD™ PMG1-S1 £—1{ B J75§iiX MCU

(infineon

YRR

9 4ERR1E

+a9 A3 R {E V48RS

Acronym Description

AC Apple charging

ACT active mode

ADC analog-to-digital converter

AES advanced encryption standard

AFC adaptive fast charging

API application programming interface

Arm® advanced RISC machine, a CPU architecture

BC battery charging

BMC bi-phase mark coding

BOD brown-out detect

cc configuration channel

CPU central processing unit

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

CSA current sense amplifier

DFP downstream facing port

DP DisplayPort, digital display interface developed by Video Electronics Standards Association
DIO digital input/output, GPIO with only digital

capabilities, no analog. See GPIO.

DMA direct memory access

DRP dual role power

DS deep sleep mode

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

FRS fast role swap

FS full-speed

GPIO general-purpose input/output

IC integrated circuit

IDE integrated development environment

I2C, or lIC Inter-Integrated Circuit, a communications protocol
ILO internal low-speed oscillator, see also IMO

IMO internal main oscillator, see also ILO

I/O input/output, see also GPIO
e e 44 002-31597 Rev. *G
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£ a9 EXHPERANSERIE @)

Acronym Description

LvD low-voltage detect

LVTTL low-voltage transistor-transistor logic
MCU microcontroller unit

NC no connect

NMI nonmaskable interrupt

NVIC nested vectored interrupt controller
OCP overcurrent protection

opamp operational amplifier

OovP overvoltage protection

PCB printed circuit board

PD power delivery

PGA programmable gain amplifier

PHY physical layer

POR power-on reset

PRES precise power-on reset

PRNG pseudo random number generation
PWM pulse-width modulator

QC quick charge

RAM random-access memory

RCP reverse current protection, supported in Source Configuration only
RISC reduced-instruction-set computing
RMS root-mean-square

RTC real-time clock

RX receive

SAR successive approximation register
SBU sideband use

SCB serial communication block

SCL I°C serial clock

SCP short circuit protection, supported in Source Configuration only
SDA I’C serial data

S/H sample and hold

SHA secure hash algorithm

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

SWD serial wire debug, a test protocol
TCPWM timer counter pulse-width modulator
TX transmit
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Acronym Description
Tvpe-C a new standard with a slimmer USB connector and a reversible cable, capable of sourcing
yP up to 100 W of power
UART Universal Asynchronous Transmitter Receiver, a communications protocol
UFP upstream facing port
UsB Universal Serial Bus
USBIO USB input/output, EZ-PD™ PMG1-S1 pins used to connect to a USB port
uvp undervoltage protection
XRES external reset I/O pin
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Symbol Unit of measure
°C degree celsius

Hz hertz

KB 1024 bytes

kHz kilohertz

kQ kiloohm

Mbps megabits per second
MHz megahertz

MQ megaohm

Msps megasamples per second
pA microampere

uF microfarad

us microsecond

uv microvolt

S\ microwatt

mA milliampere

mQ milliohm

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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Document . L.
. . Date Description of change
revision
. 2023-07-12 Upda'ted Figure 8 title: Added the package name.
Publish to web.
Updated document title.
Updated EZ-PD™ PMG1 family general description, EZ-PD™ PMG1-S1
general description, Features, and Block diagram.
Updated Development support.
- 2024-09-02 Updated Functional overview.
Updated Power system
overview.
Updated Table 1, Table 3, Table 6, Table 7, Table 8, Table 9, Table 10,
Table 18, Table 19, Table 20, Table 22, Table 25, Table 34, Table 38,
Table 39, and Table 49.
Updated Figure 3, Figure 6, and Figure 7.
*G 2025-01-23 Updated web metadata.
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