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DESIGN NOTE:

The SSTXn and SSRXn signals are swapped within
the USB cable attached to UFP1 and also DFP1. To
ensure SSTXn is connected to SSRXn downstream,
the pairs need to be swapped on the board.
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DESIGN NOTE:
Power Requirements Ul
5V_CH2 5 1V2_CH2
Each UFP can source up to 4500mW (900mA @ 5V). By A ENSSL1QL TPL TE2
requiring that both UFPs need to be connected to the Intel LAYOUT NOTE:
NUC7i7DNKE, the power from each UFP can be split up as 1 15 .
follows: 2 VIN VSENSE Probe ground test point.
X 2 N
DESIGN NOTE: —_—
UFP1 (up to 4500mW consumption) VIN 5 =
; VOUT o
g The 1V2 rail powers the Texas Instruments Cl
1. XIMEA MQU42MG-CM, 1800mW (360mA @ 5V) TUSBS041A USB 3.1 hub. Communication is made p—— vour |2
2. DIHC_E004, lighting, 2700mW (540mA @ 5V) solely through UFP2, so the 1V2 regulator should [ 20 | ey vout 2
ly receive power from 5V_CH2.
UFP2 (up to 3300mW consumption) only recetve power from 5V._ ——4C72 .
p—"
The USB communication is handled over UFP2. This requires 19 )
that all USB peripherals are powered from this port: 18 il . 9
1. XIMEA MQO42MG-CM, 1800mW (360mA @ 5V) 17 | vsy
1. FTDI FT232R: 50mW (10mA @ 5V)
2. ATXMEGA 128A4U: 50mW (15mA @ 3V3) Ne ik 1
3. Ambient NLM: 400mW (120mA @ 3V3) % lg —
4. TUSB8041A (VDD33): 400mW (120mA @ 3V3) NC NC - LAYOUT NOTE
5. TUSB8041A (VDD): 600mW (500mA @ 1V2) % NC . é NC 4{
— ) Q = \71% DO NOT connect GND pins 3 and 4 together. Pin 3
- NC a' a DI NC should be used for the Input capacitor local ground
é = é and pin 4 should be used for the output capacitor
ground. The ground pad for the input and output
filter capacitors should be isolated ground islands
“f S and should be connected to system ground as
indicated in recommendation 3 and
recommendation 5.
LAYOUT NOTE:
Refer to EN5311QI datasheet for layout
recommendations, pp10-12.
U2
5V_CHI ™3 3V3 CHI 5V_CH2 ENS311Q1 P4 3V3_CH2
N TLV75733PDBVR a
; — viv VSENSE —5—
IN ouT 1 2 VIN
vouT 3 \
cs o L vout &
L o 47yF ——474F % ou 7
—" 3 EN VouT | s
EN 5 Ne X —
1 — Y1 vso
— - 18
= . VS1 VFB ¢
171 vs2
e
= > e Ne =X
b T - ol ¢
—— = o
= X~ g, a N [R
DESIGN NOTE = =)
O a O
The 3V3_CHI rail powers the HD3S83220 and
TPD8S300A connected to UFP1 and DFP1, which m| — —\..l
have a combined power requirement of 10mW. A N
LDO regulator has been selected.
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DESIGN NOTE:
Atmel-ICE PDI Pin Mapping
3V3 CH2
1. [TCK]: NC
2. [GND]: GND
3. [TDOJ: PDI_DATA
SMEAMCU L//7 4. [VIG]: VIG
- 5. [TMS]: NC
. . 6. [nSRST]: PDI_CLK.
Lo les 1 co | co 7 INC]
—1—0.1pF —7—0.1uF ——0.1pF —7—0.1pF 8. [nTRST]: NC
9. [TDI]: NC
LAYOUT NOTE: 10. [GND]
Place decoupling capacitors on every VCC pin.
- 3V3 MCU 3V3 MCU
1
o o =
ATXMEGA128A4U-MHR o Z| = & L
2
Y888 10k0 PDI DATA 3
S35 3
E \_a
DESIGN NOTE: 37 =
<40 1 pAQ (ACO/ADCO/AREF) LR @AIAL AR 3b>< PDI_CLOCK A6
! 3 S i
The FLT output of lhi TPSZS?IO pulls low dunng“ > 541 PAI (ACI/ADCI) PRO (XTAL2/TOSC2) ——=X o
thermal shutdown. It can be used to detect if there is 0 KESET/ (PDI CLOCK 35 PDI_CLOCK
a fault on the board or on a device connected to a >€=— PA2 (AC2/ADC2) iy ) ;%
DFP. 3 PDI (PDI_DATA) —32 LdbIE RV = o
. >€=—1 PA3 (AC3/ADC3) =
U 44 DI D2 P
A \USB_UFP2_FLT will likely never be able to be > PA4 (AC4/ADC4) ‘ZS\ )‘%
logged, as it will cut out power to the 3V3_CH2 ; é 1
rail. It was kept in for completeness. 2 126 (AT %.5)
>€=— PA6 (AC6/ADC6/PA6) . .
% PA7 (AC7/ADC7/PA7)
PE3 (OCOD/TXD0) 22 °
™7 . PE2 (OCOC/RXDO) 325
b S| PBO(ADCARER) PEI (OCOB/XCKO/SCL) [—22 1
LIGHTING ISET s | oo GO PEO (OCOA'SDA) (2 =
( LIGHTING_ISET : PB2 (ADC10/DACO)
TPS TP9 TP10 TP11 TPS TPI4 <11 B3 (ADCII/DACI) TP6 TPIS TPIS TPI2 TPI3
LAYOUT NOTE:
Place ESD protection as close as possible to the
USB_HUB_RESET LRI He D et oot 10 | pco (0C0A/SDA) PD7 (D+/TXD1/SCK) connector.
TIGHTING FLT EIGHTINCIET] t IL_| pCi (OCOB/XCKO/SCL) PD6 (D-/RXD1/MISO)
USB UFPL FLT  »—0oB UFPI FLT : ¢ 12 ' peo (0c0c/RXDO) PD5 (OCIB/XCK1/MOSI)
USB_UFP2 FLT DSCAUFESHTT 0 13 1 pe3 (0coprxno) PD4 (OCIA/SS) EIGHTINCADCTRE LIGHTING DCTRL
USB DFPI FLT o8 DFPLFLT ¢ 14 1 b4 (0CIATSS) PD3 (OCOD/TXDO) EIDIRUARISEXD FTDL_UART TXD |
USB Drp FLT  »—USB DFP2 FLT 4 15 1 pCs (0CIB/XCKI/MOSI) PD2 (OCOC/RXDO) FTDI UART RXD FIDL UART RXD >
>0 1 pes (RxDIMISO) PDI (OCOB/XCKO) Sl NLM_PPF \
R3 R4 RS R6 2 O pC7 (TXDISCK) PD0 (OC0A) CAMERA TRIGGER _FEAMERA TRIGGER >
§10k0 §10k0 §10k0 §10k0 10kO
2885e
586866 &
ool o] o | v
—| ] 0] =
\
3V3 CH2
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DESIGN NOTE:
TPS26600 (MODE = OPEN): electronic circuit
breaker with auto-retry.
TPS26600 (IMON = OPEN): This pin sources a
scaled down ratio of current through the internal
FET. A resistor from this pin to RTN converts
current to proportional voltage. If unused, leave it
floating.
TPS26600 (!SHDN): Pulling SHDN low makes the
device enter low power shqldO\\'n mode. Thi§ pin DESIGN NOTE:
has a pull-up to AVDD, so it can be left floating.
" The lighting PCB, DIHC_E004, is designed to draw
LAYOUTNOTE: no more than 2700mW. The TPS26600 has a
. minimum current limit of 0.68A, which is adequate
Place filtering comp close to the when factoring in a VBUS drop of up to 500mV.
5V_CH1
A Us
Uy TS DESIGN NOTE:
8 IN OUT 24 LIGHTING 5V. /7 5_CHI powers only the downstream XIMEA
9 23 I / MQ042MG-CM, which has a maximum power
IN ouT = FB2 consumption of 1800mW. This leav esa remaining
R7 : g NC NC ;k ﬁ;g?lr:gw (4500mW - 1800mW) available for the
| cu R SS3KQ 2| e e |6 _Lcn o :
p— ——0.1yF ——0.1yF
. > Ne e |
10 { uvvLo SN ¥ 2
RS 12 1 ovp FIT 22— | TIGHTING FLT CONN_LIGHTING 5V 1
"R2" §3v3m &1 voN davar 20 " LIGHTING DCTRL —LIGHTING DCTRL ©\_FB3 RO AN L CONN LIGHTING DCTRL 2
% MODE ILIM ~ LIGHTING ISET A% \__FB4 R10 47Q ( CONN LIGHTING ISET 3
LIGHTING_ISET \ 5
4 xe NC cis 4
RI2 2 Ne z2g NC — T - - - N
Ry 10k S 6 % N
S
/N\Ds D6 /\'D7 D8
w| |
—| —| &
a ~ o )
DESIGN NOTE:
= 1 TPS26600 (dVdT):
- The devices are designed to control the in-rush current upon — —
insertion of a card into a live backplane or other "hot" power = =
source. An external capacitor connected from the dVdT pin to
RTN defines the slew rate of the output voltage at power-on.
t_ dVdT =8000 * V_IN * C_dVdT (ms) = 8000 * 5.0 * 0.1uF =
4ms LAYOUT NOTE:
Place ESD protection as close as possible to the
connector.
V_UVLOFDESIGN NOTE: DESIGN NOTE: DESIGN NOTE:
TPS26600 (OVP / UVLO): TPS26600 (OVP/UVLO): TPS26600 (ILIM):

Get values for R1, R2 and R3 using:

V_OVP={R3/(RI1+R2+R3) } * V_OV (typ)
V_UVLO = { (R2 +R3)/(R1 +R2+R3) } * V_UV (typ)

Where,
Set target undervoltage to: V_UV (typ) = 4.5V
Set target overvoltage to: V_OV (typ) = 6.0V

* R1=3%Q,
*R2=33kQ
* R3=10kQ,

Recalculate V_UV and V_OV, factoring in resistor tolerances and
tolerances on V_UVLO and V_OVP:

Min(V)  Typ(V)  Max(V)
V_UVr 455 4.68 4.89
V_UVF 418 433 4.49
V_OVr  6.02 6.22 6.51
V_OVf 538 575 5.98

(Undervoltage-lockout threshold voltage. rising)
V_UVLOR (min) = 1.175V

V_UVLOR (typ) = 1.19V

V_UVLOR (max) = 1.225V

(Undervoltage-lockout threshold voltage, falling)
V_UVLOF (min) = 1.08V

V_UVLOF (typ) = 1.10V

V_UVLOF (max) = 1.125V

(Overvoltage threshold voltage, rising)
V_OVPR (min) = 1.17V

V_OVPR (typ) = 1.19V

V_OVPR (max) = 1.225V

(Overvoltage threshold voltage, falling)
V_OVPF (min) = 1.085V

V_OVPF (typ) = 1.10V

V_OVPF (max) = 1.125V

The circuit breaker has a +8.5% accuracy from 0.5A to 2A. Using
R_ILIM = 17.4kQ (1%) the resistor values are:

R_ILIM (min) = 17.23kQ

R_ILIM (typ) = 17.4kQ

R_ILIM (max) = 17.57kQ

The circuit breaker threshold range is:

I(CB) (min) = 0.915 * { 12/R_ILIM (max) } + 0.03A = 0.65A
I(CB) (typ) = { 12/R_ILIM (typ) } +0.03A = 0.72A

I(CB) (max) = 1.085 * { 12/R_ILIM (min) } + 0.03A = 0.79A

P_OUT (min) = V_UVf (min) * [(CB) (min) =4.18 * 0.65 =
2.72W

DIHC_E004 is limited to 2.70W.
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ESD PROTECTION

DIFF90 NLM USB D P

AMBIENT NANO LOCKIT MODULE

NLM USB D N Cl1

D11
PCMF1USB3B/CZ

Al CONN NLM USB D N

NLM_USB D P
NLM_USB D N

DIFF90 NLM USB D N

NLM USB D P C2

A2 CONN NLM USB D P

@

LAYOUT NOTE:

side Ax.

If swapping the polarity of side Cx of the
PCMF1USB3B/CZ, ensure that it is reflected at

M.2 CONNECTOR

3V3 CH2
A

NLM 3V3

13
2199230-4

DIFF90 _CONN NLM USB D P

DIFF90 _CONN NLM USB D N

NLM USB VBUS

o i R

KEY E (24:31)

5V_CH2
N
R22
/7
(¥4 t°
FB6 =l
1 e 1 c3 L DB
—T—0.1uF ——0.1uF
a
NLM_PPF NLM PPE ’
DIs
o
LAYOUT NOTE:

Place ESD protection as close as possible to the
connector.

T o i i 0

76
77

TIMECODE
STATUS LEDs

D12

NLM LED RED vy 2 //' 1
AR AM——
100Q
NLM LED (‘REENRIZIM 2 DB/D/ 1
= 100Q
2
4
6 NLM LED RED
8 NLM LED GREEN
L0
L
e
-~
.
30
L2
2
3¢
36
L
40
&
&
46
<
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g
56
-
<0
2
g
L6
g
0
2
L
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HUB, POWER, CRYSTAL

USB 3.1 HUB

1V2_CH2
[¥)
FB7
| coa ] cos c26 _ | c27 c28 _| c29 c3o _| o1 _| c3x2
—T—47uF —1—0.1yF TO.]pF——O.lpFTO.lpF——O.lpFTO.IpF —1—0.1yF ——0.1yF S RCCT
— 3 | vpp USB_DP_DN1 . LB D)ol o USB_DNI_D P
B 3V3_CH2 8 1 vobp USB_DM_DN1 |2 051 RN TV L1 USB_DNI_D_N
B | vpp USB_SSTXP DNI |3 USB DNI SSTX P DIFF90 USB DNI_SSTX P USB_DNI SSTX P
S 21 { yop USB_SSTXM DNI |2 USB DNI SSTX N DIFF90 USB DNI SSTX N USB_DNI SSTX N
1/ 28 { yop USB_SSRXP DNI |8 USB DNI SSRX P DIFF90 USB DNI SSRX P USB_DNI_SSRX P
FBS 31 | vpp D T o | USB DNI SSRX N DIFF90 USB DNI SSRX N SN AN
1 o33 c4 _| c3s c6 _ | c37 51 — - 36 — =
——47uF 0.1uF ——0.1yF 0.1uF ——0.1yF = VDD PWRCTLI/BATEN1 7<
VDD OVERCURIz [—=X
16 1 vpp3s USB_DP_DN2 [ LB Do o USB_DN2 D P
LAYOUT NOTE: 34 { vpp33 USB DM DN2 |2 ESEIDEZADAN D0 USB DN2 D N
52 lye
Place decoupling capacitors on every VDD pin. 63 VDD33 USB_SSTXP_DN2 12
VDD33 USB_SSTXM_DN2 —=x<
USB_SSRXP DN2 [—45¢
EEERVELE 48 1 UsB VBUS USB_SSRXM DN2 [—35¢
USB RI 64 35
USB_R1 PWRCTL2/BATEN2 (=X
USB_UP_D_P B M0 R LD 3 1 ysB_pp_UP OVERCUR2z |4¢
USB_UP D N USB UP D N DIFF90 54 | g pM_UP
USB_UP_SSTX P USB UP SSTX P USB UP SSTX N DIFF90 55 1 UsB_ssTxP UP R USB DN3 D P DIFF90 USB_DN3 D_P
USB_UP_SSTX_N USB UP SSTX N USB UP SSTX P DIFF90 56 1 Usp_sSTXM_UP USB_DM DN3 |1 USB DN3 D N DIFF90 USB_DN3 DN
USB_UP_SSRX_P USB _UP _SSRX P USB UP SSRX N DIFF90 58 | \sB_SSRXP UP USB_SSTXP DN3 | —195¢
USB_UP_SSRX_N BB A0 O EEEE D1l 32 _{ USB_SSRXM_UP USB_SSTXM_DN3  [—255¢
[ USB_SSRXP DN3 |22
v [ e 20 I O USB_SSRXM_DN3 % BESIGNNOTE:
LI . 24 2 1 x PWRCTL3/BATEN3 |—3(
it 5 44; < USB hubs implemented with USB Type-C receptacles are
ziMHZ 18 OVERCUR3z required to clearly identify the upstream facing port. This
R23 >€=2— SCL/SMBCLK requirement is needed because a user can no longer know which
2 37 24 port on a hub is the upstream facing port and which ports are the
§ IMQ >T SRASMERT USEREIRIE, ?< downstream facing ports by the type of receptacles that are
> SMBUSz/SS_SUSPEND USB_DM DN4 —=< exposed, i.e., USB Type-B is the upstream facing port and USB
~ — 40 ] FULLPWRMGMTz/ SMBAI /SS_UP USB_SSTXP DN4 |—28¢ Type-Ais a downstream facing port.
C39 | | 20pF % PWRCTL_POL USB_SSTXM_DN4 %<
| 42 | GANGED / SMBA2HS_UP USB_SSRXP DN4 [—225¢
CUTOENZ 45 | AUTOENz/HS_SUSPEND USB_SSRXM DN4 |5
1 iy 49 1 TEsT PWRCTL4/BATEN4 32
= USB_HUB_RESET USB HUB RESET 30 | Gpgry, OVERCUR4z |
a
R24 o g
DESIGN NOTE: 10kQ
After VDD and VDD33 have stabilised, there must 3| g
be a minimum of 3ms before de-assertion of
GRSTz.
5V_CH2
R25
90.9kQ
AUTOENz TEST USB Rl USB_VBUS
R26 R27 R28 R29
4.7kQ 4.7kQ 9.53kQ 10kQ .
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3V3 CHI
cad )
Illﬂ" TPD8S300ARUKR
— 10 1 vpwr DI
- 2 T D2
D3
D4
USB_UFP1_CCl USB UFPI CCI 12 1 (g c ccl
USB_UFPI_CC2 USB UFPL CC2__ 11 | ey ¢ ce2
A3 spui ¢ SBUI
>4 spun ¢ SBU2
RPD Gl
31 VBIAS RPD_G2
45
92¢2¢
2666

20 USB UFP1 D P

USB TYPE-C CONNECTOR, UFP1

DIFF90

19 USB UFPI D N

USB_UFPI_D_P
DIFF9 _  (icn (1mp1 m

I7E:

16

USB_UFP1_ D N

CONN USB UFP1 CCl1

10133476-10001LF

A5

CONN USB UFP1 CC2

TJHT

21
18
3
8

:|:0 i

LAYOUT NOTE:

Place ESD protection as close as possible to the
connector.

DIFF90 USB UFPI D P

e

A6

DIFF90 USB UFP1 D N

A7

B6

B7

Al

Al2

Bl

B12

CCl1
cC2
SBUI
SBU2

GND
GND
GND
GND

VBUS
VBUS
VBUS
VBUS

TX1+
TXI-
RX1+

TX2+
TX2-
RX2+
RX2-

SHELL

P20 5y CHI
us
TPS26600RHFR
CONN USB UFPI VBYS USB UFPI VBUS 8 | out -2
Lo our 2] .
- 40
R30 > ne Ne ¥ oyt
2S‘SDI\1/19AJ20A __ﬁzF 1 §39m 2 ne Ne i
- 2 Ne Ne 3
. 101 uvLo SHON
R31 2 _{ ovp T |2 USB_FLT =
Ra" §3.3kﬂ ¥ von avar 20
% MODE v —2
Y e NC c43
R33 »2— NC 2 a NC ——0.1yF
Z -1 A
w3 S10kQ E 5 & DESIGN NOTE:
TPS26600 (dVdT):
DESIGN NOTE:
L The devices are designed to control the in-rush
TPS26600 (ILIM): current upon insertion of a card into a live

The circuit breaker has a +8.5% accuracy from 0.5A to 2A. Using
R_ILIM = 12.7kQ (1%) the resistor values are

R_ILIM (min) = 12.57kQ
R_ILIM (iyp) = 12.7kQ
R_ILIM (max) = 12.83kQ

The circuit breaker threshold range is:

I(CB) (min) = 0.915 * { 12/R_ILIM (max) } +0.03A = 0.89A

DESIGN NOTE:

TPS26600 (MODE = OPEN): electronic circuit
breaker with auto-retry.

TPS26600 (IMON = OPEN): This pin sources a
scaled down ratio of current through the internal

backplane or other "hot" power source. An external
capacitor connected from the dVdT pin to RTN
defines the slew rate of the output voltage at
power-on.

t_dVdT = 8000 * V_IN * C_dVdT (ms) = 8000 *
5.0 * 0.1uF = 4ms

ji

CONN USB UFPI SSTX2 N Al

22
PCMF1USB3B/CZ

Cl _USB UFPI SSTX2 P

DIFF90 USB UFPI SSTX2 P

I(CB) (typ; 12/R_ILIM (typ) } +0.03A =0.97A FET. A resistor from this pin to RTN converts DESIGN NOTE:
I(CB) (max) = 1.085 * { 12/R_ILIM (min) } +0.03A = 1.07A current to proportional voltage. If unused, leave it
- floating. TPS26600 (OVP / UVLO):
Ad TPS26600 (!SHDN): Pulling SHDN low makes the See page 5. Lighting Interface for calculations.
A9 device enter low power shutdown mode. This pin
has a pull-up to AVDD, so it can be left floating.
B4
B9 D20
PCMFIUSB3B/CZ

A2 CONN USB UFPI1 SSTX1 P DIFF90 CONN USB UFPI SSTX1 N Al Cl1_USB UFP1 SSTX1 P DIFF90 USB UFP1 SSTXI1 P “USB UFPL SSTXI P
A3 CONN USB UFPI SSTX1 N DIFF90 CONN USB UFPI SSTX1 P A2 C2 _USB UFPI SSTX1 N DIFF90 _USB UFP1 SSTXI1 N m
Bll  CONN USB UFPI SSRXI P DIFF90
B10 CONN USB UFP1 SSRX1 N DIFF90

1

]
B2 CONN USB UFPI SSTX2 P DIFF90 \

1
B3 CONN USB UFPI SSTX2 N DIFF90 ! D21

]
All __CONN USB UFP1 SSRX2 P DIFF90 3 PCMFIUSB3B/CZ

]
AN C . OS: Rel Rk e DIFS0 ! 1 CONN USB UFPI SSRX1 P_Al Cl_USB UFPI SSRXI P DIFF90 _USB_UFPI SSRXI P T, [0 Sl

] = = —

1 CONN USB UFPI SSRXI N A2 C2 USB UFPI SSRXI N DIFF90 USB UFP1 SSRX1 N USB_UFPI_SSRXI N

CONN USB UFP1 SSTX2 P A2

C2 USB UFPI SSTX2 N

DIFF90 USB UFPI1 SSTX2 N

USB_UFP1_SSTX2_P
USB_UFPI_SSTX2 N

LAYOUT NOTE:

The dashed lines represent that the polarity of the
differential pairs can be swapped to aid the PCB

layout.

CONN USB UFPI SSRX2 P Al

'|| Bl

D23

PCMFIUSB3B/CZ

Cl_USB UFPl SSRX2 P

DIFF90

USB UFP1 SSRX2 P

CONN USB UFP1 SSRX2 N A2

C2 USB UFP1 SSRX2 N

DIFF90 USB UFP1 SSRX2 N

USB_UFP1_SSRX2_P

LAYOUT NOTE:

Keep the overall routing of the AC coupling
capacitors and ESD protection as short and as close
as possible to the connector.

El

USB_UFP1_SSRX2 N
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3V3_CH2

C50
IIHF

USB_UFP2_CC1

USB_UFP2_CC2

TPD8S300ARUKR
10 1 vpwr DI
% FLT D2
D3
D4
USB UFP2 CCI 12 | o e
USB UFP2 CC2 11 | ooy clec
A3 spui C SBUI
>4 spun ¢ SBU2
RPD Gl
31 VBIAS RPD_G2
csl1
==Y
£568658

20 USB UFP2 D P

USB TYPE-C CONNECTOR, UFP2

DIFF90

19 USB UFP2 D N

USB_UFP2 D_P
DIFFO " {1cn (11py m

I7E:

16

USB_UFP2 D N

CONN USB UFP2 CCl

5
10133476-10001LF

CONN USB UFP2 VBU

USB UFP2 VBUS

D24
7N SMAJ20A

p—r

R34

1 §39m

R35
Ra" §3.3

kQ
"R3"

R37
10kQ

DESIGN NOTE:
TPS26600 (ILIM):

The circuit breaker has a +8.5% accuracy from 0.5A to 2A. Using
R_ILIM = 12.7kQ (1%) the resistor values are

R_ILIM (min) = 12.57kQ
R_ILIM (iyp) = 12.7kQ
R_ILIM (max) = 12.83kQ

The circuit breaker threshold range is:

I(CB) (min) = 0.915 * { 12/R_ILIM (max) } +0.03A = 0.89A

A5

CONN USB UFP2 CC2

TJHT

21
18
3
8

:|:0 i

LAYOUT NOTE:

Place ESD protection as close as possible to the
connector.

DIFF90 USB UFP2 D P

e

A6

DIFF90 USB UFP2 D N

A7

B6

B7

Al

Al2

Bl

B12

CCl1
cC2
SBUI
SBU2

GND
GND
GND
GND

TP21 5V_CH2
ul10
TPS26600RHFR
8 2
N ouT
Lo our 2]
S Ne Ne ¥ Cae
W
Y Ne Ne 3¢
2 Ne Ne 3
101 uvLo SHON
2 1 ove T 2 . TSB FLT =
& von avar 2
% MODE v —2
A xe e 49
2 Ne zS2ag NC = —0.IyF
286 & DESIGN NOTE:
TPS26600 (dVdT):

DESIGN NOTE:

TPS26600 (MODE = OPEN): electronic circuit
breaker with auto-retry.

TPS26600 (IMON = OPEN): This pin sources a
scaled down ratio of current through the internal

The devices are designed to control the in-rush
current upon insertion of a card into a live
backplane or other "hot" power source. An external
capacitor connected from the dVdT pin to RTN
defines the slew rate of the output voltage at
power-on.

t_dVdT = 8000 * V_IN * C_dVdT (ms) = 8000 *
5.0 * 0.1uF = 4ms

I(CB) (typ; 12/R_ILIM (typ) } +0.03A =0.97A FET. A resistor from this pin to RTN converts DESIGN NOTE:
I(CB) (max) = 1.085 * { 12/R_ILIM (min) } +0.03A = 1.07A current to proportional voltage. If unused, leave it
- floating. TPS26600 (OVP / UVLO):
Ad TPS26600 (!SHDN): Pulling SHDN low makes the See page 5. Lighting Interface for calculations.
VBUS > o
A9 device enter low power shutdown mode. This pin
VBUS has a pull-up to AVDD, so it can be left floating.
vBus 24
B9 D25
RECS PCMFIUSB3B/CZ
X1+ A2 CONN USB UFP2 SSTX1 P DIFF90 CONN USB UFP2 SSTX1 N Al Cl1_USB UFP2 SSTX1 P DIFF90 USB UFP2 SSTXI1 P W
TXI1- A3 CONN USB UFP2 SSTX1 N DIFF90 CONN USB UFP2 SSTX1 P A2 C2_USB UFP2 SSTX1 N DIFF90 _USB UFP2 SSTXI1 N m
RX1+ Bll  CONN USB UFP2 SSRX] P DIFF90
B10 CONN USB UFP2 SSRX1 N DIFF90
RX1- =
:
X+ B2 CONN USB UFP2 SSTX2 P DIFF90 \
'
'
X2- B3 CONN USB UFP2 SSTX2 N DIFF90 i D26
RX2+ All __CONN USB UFP2 SSRX2 P DIFF90 3 PCMFIUSB3B/CZ
]
RX2- Sl CONNDSE URE2 SSE2 N DIFFI0, E CONN USB UFP2 SSRX1 P Al Cl_USB UFP2 SSRXI P DIFF90 _USB UFP2 SSRXI P USB UFP2 SSRX1 P
] = = —
1 CONN USB UFP2 SSRX1 N A2 C2 USB UFP2 SSRXI N DIFF90 USB UFP2 SSRX1 N USB_UFP2 SSRXI N
SHELL
27
PCMFIUSB3B/CZ
CONN USB UFP2 SSTX2 N Al Cl _USB UFP2 SSTX2 P DIFF90 USB UFP2 SSTX2 P W
— CONN USB UFP2 SSTX2 P A2 C2 USB UFP2 SSTX2 N DIFF90 USB UFP2 SSTX2 N m
m
D28
LAYOUT NOTE: PCMFIUSB3B/CZ
The dashed lines represent that the polarity of the CONN USB UFP2 SSRX2 P Al Cl_USB UFP2 SSRX2 P DIFF90 __USB UFP2 SSRX2 P USB UFP2 SSRX2 P
differential pairs can be swapped to aid the PCB Ll A, !
CONN USB UFP2 SSRX2 N A2 C2 USB UFP2 SSRX2 N DIFF90 _USB UFP2 SSRX2 N

layout.

LAYOUT NOTE:

Keep the overall routing of the AC coupling
capacitors and ESD protection as short and as close
as possible to the connector.

El

USB_UFP2_SSRX2 N
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USB TYPE-C MUX, UFP1

DESIGN NOTE:
HD3SS3220 (CURRENT_MODE):
Tri-level input pin to indicate current advertisement in DFP (or
DFP in DRP) mode while in GPIO mode. Don’t care in UFP
mode. Provides the flexibility to advertise higher current without
12C. The pin has a 250kQ internal pull-down.
L - Low — Default — 900 mA
5V2(§H1 M — Medium (Install 500 K to VDD on the PCB) — 1.5 A
— Hi; nstal to on the =
H — High (Install 10 K to VDD on the PCB) —3 A
DESIGN NOTE:
C52 C53 HD3S$3220 (PORT):
T —470F —__O.1pF R38 R39
887kQ 200kQ Tri-level input pin to indicate port mode. The state of this pin is
sampled when HD3SS3220’s ENn_CC is asserted low and VDD
is active. This pin is also sampled following a
HD3SS3220IRNHT 12C_SOFT_RESET.
3V3ACH1 H — DFP (Pull-up to VDD if DFP mode is desired)
30 5 NC - DRP (Leave unconnected if DRP mode is desired)
—1 VDD35 VBUS_DET L — UFP (Pull-down or tie to GND if UFP mode is desired)
= 8 { veess piR
ENn MUX |2
ENn_cC 2
DESIGN NOTE: = DESIGN NOTE:
HD3SS3220 NOTE: P HD3$$3220 (ID):
When VDD is off, the HD3SS3220 non-failsafe pins (DIR, - Open drain output. Asserted low when CC pin detected device
VBUS_DET, ADDR, OUT][3:1] pins) could back-drive the . attachment when port is a source (DFP), or dual-role (DRP)
HD3SS3220 device if not handled properly. When necessary to — acting as source (DFP).
pull these pins up, it is recommended to pullup DIR, ADDR, and 3 525 . . 3 N
INT_N/OUTS3 to the device’s VDDS5 supply. The VBUS_DET 26 SO OV CURRENIEMODE 4 VBUS power switch enable (active low) should be controlled by
must be pulled up to VBUS through a 900k resistor. = SCL/OUT2 PORT the ID pin of the HD3SS3220 for proper operation.
>@ INT_N/OUT3 VCONN_FAULT N A( RAO
<22 | ADDR D 4.7k
TXIp 17 DIFF90 _USB UFPI CAP SSTXI P USB UFPI CAP SSTXI P C55 I 0.22uF USB UFPI SSTXI P USB_UFPI_SSTX1 P
USB_UFPI_CCl USB UFPI CCI1 2 ccl TXIn 16 DIFF90 USB UFPI CAP SSTXI N USB UFPI CAP SSTXI N C56 0.22uF USB UFPI SSTX1 N USB_UFPI_SSTXI N
USB_UFP1_CC2 USB UFP1 CC2 1 cc RXlp 15 DIFF90 USB UFPI CAP SSRXI P USB UFP1 CAP SSRX1 P | C57 0.33uF USB UFP1 SSRXI1 P USB_UFP1 SSRXI P
RXIn 14 DIFF90 USB UFPI CAP SSRXI1 N USB UFP1 CAP SSRXI1 N C58 0.33uF USB UFP1 SSRX1 N USB_UFP1 SSRXI N
TR Fex USB UFP1 SSTX P USB UFP1 SSTX N DIFF90 6 - TX2p 21 DIFF90 USB UFPI CAP SSTX2 P USB UFPI CAP SSTX2 P C59 I 0.22uF USB UFPI SSTX2 P USB_UFPI_SSTX2 P
USB*UFPI*SSTX*N USB UFP1 SSTX N USB UFP1 SSTX P DIFF90 7 . TX2n 20 DIFF90 USB UFPI CAP SSTX2 N USB UFP1 CAP SSTX2 N C60 0.22uF USB UFP1 SSTX2 N USB_UFP1 SSTX2 N
USB*UFPI*SSRX*P USB UFPI SSRX P USB UFPI SSRX P DIFF90 - RX2p 19 DIFF90 USB UFPI CAP SSRX2 P USB UFP1 CAP SSRX2 P | col 0.33uF USB UFP1 SSRX2 P USB_UFP1 SSRX2 P
. = Py M M 2
USB UFPI SSRX N USB UFPI SSRX N DIFF90 10 RX2n 18 DIFF90 _USB UFPI CAP SSRX2 N USB UFPI CAP SSRX2 N C62 0.33uF USB UFPI SSRX2 N USB_UFP1_SSRX2 N
USB_UFP1_SSRX N RXn aea
Z Z
&6 &8
| oo —
—| ]
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5 6 7 8
DESIGN NOTE:
HD3SS3220 (CURRENT_MODE):
Tri-level input pin to indicate current advertisement in DFP (or
DFP in DRP) mode while in GPIO mode. Don’t care in UFP
mode. Provides the flexibility to advertise higher current without
12C. The pin has a 250kQ internal pull-down.
L - Low — Default — 900 mA
5V2(§H2 M — Medium (Install 500 K to VDD on the PCB) — 1.5 A
H — High (Install 10 K to VDD on the PCB) —3 A
DESIGN NOTE:
C63 Co4 HD3S$3220 (PORT):
T —470F —__O.1pF R41 R42
887kQ 200kQ Tri-level input pin to indicate port mode. The state of this pin is
sampled when HD3SS3220’s ENn_CC is asserted low and VDD
U3 is active. This pin is also sampled following a
HD3SS3220IRNHT 12C_SOFT_RESET.
3V3ACH2 H — DFP (Pull-up to VDD if DFP mode is desired)
30 5 NC - DRP (Leave unconnected if DRP mode is desired)
—1 VDD35 VBUS_DET L — UFP (Pull-down or tie to GND if UFP mode is desired)
= 8 { veess piR
ENn MUX |2
ENn_cC 2
DESIGN NOTE: = DESIGN NOTE:
HD3SS3220 NOTE: P HD3$$3220 (ID):
When VDD is off, the HD3SS3220 non-failsafe pins (DIR, - Open drain output. Asserted low when CC pin detected device
VBUS_DET, ADDR, OUT][3:1] pins) could back-drive the . attachment when port is a source (DFP), or dual-role (DRP)
HD3SS3220 device if not handled properly. When necessary to — acting as source (DFP).
pull these pins up, it is recommended to pullup DIR, ADDR, and 3 525 . . 3 N
INT_N/OUTS3 to the device’s VDDS5 supply. The VBUS_DET 26 SO OV CURRENIEMODE 4 VBUS power switch enable (active low) should be controlled by
must be pulled up to VBUS through a 900k resistor. = SCL/OUT2 PORT the ID pin of the HD3SS3220 for proper operation.
>@ INT_N/OUT3 VCONN_FAULT N A( R43
<22 | ADDR D 4.7kQ
TXIp 17 DIFF90 _USB UFP2 CAP SSTXI P USB UFP2 CAP SSTXI P C66 I 0.22uF USB UFP2 SSTXI P USB_UFP2_SSTX1 P
USB_UFP2 CCl USB UFP2 CCI1 2 ccl TXIn 16 DIFF90 USB UFP2 CAP SSTXI N USB UFP2 CAP SSTXI N C67 0.22uF USB UFP2 SSTX1 N USB_UFP2 SSTXI N
USB_UFP2_CC2 USB UFP2 CC2 1 cc RXlp 15 DIFF90 USB UFP2 CAP SSRXI P USB UFP2 CAP SSRX1 P | C68 0.33uF USB UFP2 SSRXI1 P USB_UFP2 SSRXI P
RXIn 14 DIFF90 USB UFP2 CAP SSRXI1 N USB UFP2 CAP SSRX1 N C69 0.33uF USB UFP2 SSRX1 N USB_UFP2 SSRXI N
T R USB UFP2 SSTX P USB UFP2 SSTX P DIFF90 6 - TX2p 21 DIFF90 USB UFP2 CAP SSTX2 P USB UFP2 CAP SSTX2 P C70 I 0.22uF USB UFP2 SSTX2 P USB_UFP2_SSTX2 P
USB*UFPZ*SSTX*N USB UFP2 SSTX N USB UFP2 SSTX N DIFF90 7 . TX2n 20 DIFF90 USB UFP2 CAP SSTX2 N USB UFP2 CAP SSTX2 N C71 0.22uF USB UFP2 SSTX2 N USB_UFP2 SSTX2 N
USB*UFPZ*SSRX*P USB UFP2 SSRX P USB UFP2 SSRX P DIFF90 9 - RX2p 19 DIFF90 USB UFP2 CAP SSRX2 P USB UFP2 CAP SSRX2 P | C72 0.33uF USB UFP2 SSRX2 P USB_UFP2 SSRX2 P
— — — M M 2
USB UFP2 SSRX N USB UFP2 SSRX N DIFF90 10 RX2n 18 DIFF90 _USB UFP2 CAP SSRX2 N USB UFP2 CAP SSRX2 N C73 0.33uF USB UFP2 SSRX2 N USB_UFP2_SSRX2 N
USB_UFP2 SSRX N RXn aea
Z Z
&6 &8
| oo —
—| ]
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1 2 3 4 5 ‘ 6 7 8
USB_VBUS_DET
DESIGN NOTE:
TPS26600 (OVP/ UVLO):
TP22 See page 5, Lighting Interface for calculations. Ul4 ~
TPS26600RHFR SV_CH1
CONN USB DFP1_VBUS /1 24 ouT N 8 Zr
(¥4
FBII 2 our N 2
TP24 % NC NC %( R44 C74
VA __:)?7|>F __g7l()F | e e X o §39m ATWF
—1—0.1pl —1—0.
. 5V_CHI e Ne Ne =
N USB DFP1 VBUS SHDN 14 SHDN UVLO 10
USB_FLT 2 | FT ovp 2 R4S =
o 20 | pvar MoN |3 - §3 3*Q
1 MMBT3904LT1G ILIM MODE (=%
= NC Ne K
[ OSB_VBUS EN NC g8z NC < R48
£86 2 R3 §10k9
g = 2
3V3 CHI DESIGN NOTE:
TPS26600 (ILIM): —1 —
The circuit breaker has a +8.5% accuracy from 0.5A to 2A. Using -
R_ILIM = 24kQ (1%) the resistor values are: —
C78 Uls =
1uF TPD8S300ARUKR R_ILIM (min) = 23.76kQ DESIGN NOTE: DESIGN NOTE:
R_ILIM (typ) = 24kQ
R_ILIM (max) = 24.24kQ TPS26600 (MODE = OPEN): clectronic circuit TPS26600 (dVdT):
breaker with auto-retry.
— 10 VPWR D1 20 USBDFPIDP DIFF90 USB_DFP1 D P The circuit breaker threshold range is: The devices are designed to control the in-rush
= 3 f 9 T D2 19 USB DFP1 D N DIFF90 USB_DFP1 D N TPS26600 (IMON = OPEN): This pin sources a current upon insertion of a card into a live
17 = == I(CB) (min) = 0.915 * { 12/R_ILIM (max) } +0.03A = 0.48A scaled down ratio of current through the internal backplane or other "hot" power source. An external
D3 —=X 5 I(CB) (typ) = { 12/R_ILIM (typ) } +0.03A = 0.53A FET. A resistor from this pin to RTN converts capacitor connected from the dVdT pin to RTN
D4 I(y; : 10133476-10001LF 1(CB) (max) = 1.085 * { 12/R_ILIM (min) } + 0.03A = 0.58A current to proportional voltage. If unused, leave it defines the slew rate of the output voltage at
floating. power-on.
wmpmreor —wmomc 2l o |8 comumom o ss | s [ T G A et
USB_DFPI_CC2 USB DFPI CC2 11 | ey ccer B2 CONN USB DFP1CC2___B5 | ((y vBUS A2 has a pull-up to AVDD. ) o
USB_SBUI 15 1 sput ¢ sBul L CONN USB DFPL SBUL A8 | qpyj VBUS |24
14 2 B9 D30
&= SBU2 C SBU2 ——=X B s VBUS PCMF1USB3B/CZ
RPD Gl |—L
3 VBIAS RPD_G2 6 TXI+ A2 CONN USB DFPI SSTXI P DIFF90 CONN USB DFPI SSTX1 N Al Cl _USB DFPI SSTXI P DIFF90 USB DFP1 SSTXI P W
TX1- A3 CONN USB DFP1 SSTX1 N DIFF90 CONN USB DFP1 SSTX1 P__A2 C2 _USB DFPI SSTX1 N DIFF90 _USB DFP1 SSTX1 N W
C79 — DIFF90 USB DFP1 D P A6 D+ RXI+ S CONNLRE DIRESSEXLE DIFF90 1
— ]
0.1uF ) gae DIFF90 USB DFPI D N A7 RX]. | BI0O__CONN USB DFPI SSRXI N DIFF90 L B
50606 D- P
B6 | b, P
B2 CONN USB DFPI SSTX2 P DIFF90 ] e
e eell w| o B7 | TX2+ [
— A B B : TX2- B3 CONN USB DFPI SSTX2 N DIFF90 (I D31
- RX2+ All __CONN USB DFP1 SSRX2 P DIFF90 : : PCMF1USB3B/CZ
1 ]
1 Rx2. |AL0CONN USB DFPI SSRX2 N DIFF90 i 1 CONN USB DFPI SSRX1 P_Al Cl_USB DFPI SSRXI P DIFF90 _USB DFP1 SSRXI P TR o] el I
= E CONN USB DFPI SSRX1 N A2 C2 USB DFPI SSRXI N DIFF90 _USB DFP1 SSRX1 N USBiDFPI7$SRXI7N
Al SRR 00 8
GND
P GND
LAYOUT NOTE BL | Gnp
B12 —_—
Place ESD protection as close as possible to the GND SHELL =
connector. D32
PCMF1USB3B/CZ
CONN USB DFPI SSTX2 N Al Cl1_USB DFP1 SSTX2 P DIFF90 _USB DFP1 SSTX2 P “USB DFPL SSTX2 P
e — CONN USB DFP1 SSTX2 P A2 C2_USB DFPI SSTX2 N DIFF90__USB DFP1 SSTX2 N USB—DFPI_SSTXZ_N
LAYOUT NOTE:
The dashed lines represent that the polarity of the
differential pairs can be swapped to aid the PCB 33
layout PCMFIUSB3B/CZ
CONN USB DFPl SSRX2 P Al Cl _USB DFPl SSRX2 P DIFF90 _USB DFP1 SSRX2 P “USB DFPl SSRX2 P
CONN USB DFP1 SSRX2 N A2 C2 USB DFP1 SSRX2 N DIFF90 _USB DFP1 SSRX2 N USBiDFP(SSRXZiN
LAYOUT NOTE: i
Keep the overall routing of the AC coupling =
capacitors and ESD protection as short and as close
as possible to the connector.
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USB_VBUS_DET
DESIGN NOTE:
TPS26600 (OVP/ UVLO):
TP25 See page 5, Lighting Interface for calculations. ule6 ~
TPS26600RHFR 5V_CH2
CONN USB DFP2 VBUS /1 24 OUT N 8 Zr
(¥4
FBI12 2 our N 2
_ 3t Ne Ne X R50 o
ZS\DM __g:ilF 1 cs e 1 Ne NC X R §39m W
. 1l —1—0.1pF \ lf NC NC ;i
N USB DFP2 VBUS SHDN 14 SHDN UVLO 10
USB_FLT 2 | FT ovp 2 R51 =
o 20 | pvar MoN |3 - §3 3kQ
1 MMBT3904LT1G ILIM MODE (=%
= NC Ne K
[ OSB_VBUS EN N gegz N % RS
£86 2 R3 §10k9
g = 2
3V3 CH2 DESIGN NOTE:
TPS26600 (ILIM): —1 —
The circuit breaker has a +8.5% accuracy from 0.5A to 2A. Using -
R_ILIM = 24kQ (1%) the resistor values are: —
C84 U7 =
1uF TPD8S300ARUKR R_ILIM (min) = 23.76kQ DESIGN NOTE: DESIGN NOTE:
R_ILIM (typ) = 24kQ
R_ILIM (max) = 24.24kQ TPS26600 (MODE = OPEN): clectronic circuit TPS26600 (dVdT):
breaker with auto-retry.
— 10 VPWR D1 20 USBDFP2DP DIFF90 USB_DFP2 D P The circuit breaker threshold range is: The devices are designed to control the in-rush
= 3 f 9 T D2 19 USB DFP2 D N DIFF90 USB_DFP2 D N TPS26600 (IMON = OPEN): This pin sources a current upon insertion of a card into a live
17 = == I(CB) (min) = 0.915 * { 12/R_ILIM (max) } +0.03A = 0.48A scaled down ratio of current through the internal backplane or other "hot" power source. An external
D3 %( I(CB) (typ) = { 12/R_ILIM (typ) } +0.03A=0.53A FET. A resistor from this pin to RTN converts capacitor connected from the dVdT pin to RTN
D4 I(y; : 10133476-10001LF 1(CB) (max) = 1.085 * { 12/R_ILIM (min) } + 0.03A = 0.58A current to proportional voltage. If unused, leave it defines the slew rate of the output voltage at
floating. power-on.
GG — U 2 g oo | comum o co a8 | e vaus. [ TP DN Pl S b o
USB_DFP2 CC2 USB DFP2 €2 11 | ¢y ccer B2 CONN USB DFP2 CC2___B5 | ((y vBUS A2 has a pull-up to AVDD. ) o
USB_SBUI 15 1 sput ¢ sBul L CONN USB DFP2 SBUL A8 | qpyj VBUS |24
14 2 B9 D35
&= SBU2 C SBU2 ——=X B s VBUS PCMF1USB3B/CZ
RPD Gl |—L
3 VBIAS RPD_G2 6 TXI+ A2 CONN USB DFP2 SSTXI P DIFF90 CONN USB DFP2 SSTX1 N Al Cl _USB DFP2 SSTXI P DIFF90 USB DFP2 SSTXI P W
TX1- A3 CONN USB DFP2 SSTX1 N DIFF90 CONN USB DFP2 SSTX1 P A2 C2 USB DFP2 SSTX1 N DIFF90 _USB DFP2 SSTX1 N W
C85 — DIFF90 USB DFP2 D P A6 D+ RXI+ S CONNLRE DIFSSSRXL . DIFF90 1
— 1
0.1uF ) gae DIFF90 USB DFP2 D N A7 RX]. | BI0O__CONN USB DFP2 SSRXI N DIFF90 L B
£5606606 D- [
B6 | b, P
B2 CONN USB DFP2 SSTX2 P DIFF90 ] e
PEEE B7 | TX2+ [
2@ - [
— TX2- B3 CONN USB DFP2 SSTX2 N DIFF90 Pl D36
RX2+ All __CONN USB DFP2 SSRX2 P DIFF90 1 PCMF1USB3B/CZ
1 [l
1 Rx2. |AL0CONN USB DFP2 SSRX2 N DIFF90 i { CONN USB DFP2 SSRX1 P_Al Cl_USB DFP2 SSRXI P DIFF90 _USB_DFP2 SSRXI P T2 VT el 1
—_ ' = = =
- N g CONN USB DFP2 SSRX1 N A2 C2 USB DFP2 SSRXI N DIFF90 _USB DFP2 SSRX1 N USB_DFP2_SSRXI N
GND
P GND
LAYOUT NOTE BL | Gnp
B12 —_—
Place ESD protection as close as possible to the GND SHELL =
connector. D37
PCMF1USB3B/CZ
CONN USB DFP2 SSTX2 N Al Cl1_USB DFP2 SSTX2 P DIFF90 _USB DFP2 SSTX2 P W
— — CONN USB DFP2 SSTX2 P A2 C2 _USB DFP2 SSTX2 N DIFF90 _USB DFP2 SSTX2 N USB_DFP2 SSTX2 N
LAYOUT NOTE:
The dashed lines represent that the polarity of the
differential pairs can be swapped to aid the PCB 38
layout PCMFIUSB3B/CZ
CONN USB DFP2 SSRX2 P Al Cl _USB DFP2 SSRX2 P DIFF90 _USB DFP2 SSRX2 P m
CONN USB DFP2 SSRX2 N A2 C2 USB DFP2 SSRX2 N DIFF90 _USB DFP2 SSRX2 N USB DFP2 SSRX2 N
LAYOUT NOTE: i
Keep the overall routing of the AC coupling =
capacitors and ESD protection as short and as close
as possible to the connector.
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5 6 7
DESIGN NOTE:
HD3SS3220 (CURRENT_MODE):
Tri-level input pin to indicate current advertisement in DFP (or
DFP in DRP) mode while in GPIO mode. Don’t care in UFP
mode. Provides the flexibility to advertise higher current without
12C. The pin has a 250kQ internal pull-down.
L - Low — Default — 900 mA
5V2(§H1 M — Medium (Install 500 K to VDD on the PCB) — 1.5 A
H — High (Install 10 K to VDD on the PCB) —3 A
g
DESIGN NOTE:
C86 C87 HD3S$3220 (PORT):
—/T —R R56
887kQ Tri-level input pin to indicate port mode. The state of this pin is
sampled when HD3SS3220’s ENn_CC is asserted low and VDD
is active. This pin is also sampled following a
HD3SS3220IRNHT 5V_CHI1 12C_SOFT_RESET.
3V3ACH1 H — DFP (Pull-up to VDD if DFP mode is desired)
NC — DRP (Leave unconnected if DRP mode is desired
30 5
—1 VDD35 VBUS_DET L — UFP (Pull-down or tie to GND if UFP mode is desired)
= 8 Vee33 DIR 11 R57/VV\[ 200kQ
ENn MUX |2
ENn_cC 2
DESIGN NOTE: = DESIGN NOTE:
HD3SS3220 NOTE: P HD3$$3220 (ID):
When VDD is off, the HD3SS3220 non-failsafe pins (DIR, - 5V_CHI Open drain output. Asserted low when CC pin detected device
VBUS_DET, ADDR, OUT][3:1] pins) could back-drive the attachment when port is a source (DFP), or dual-role (DRP)
HD3SS3220 device if not handled properly. When necessary to acting as source (DFP).
pull these pins up, it is recommended to pullup DIR, ADDR, and 3 525 . . 3
INT_N/OUTS3 to the device’s VDDS5 supply. The VBUS_DET 26 SO OV CURRENIEMODE 4 R58 47K VBUS power switch enable (active low) should be controlled by
must be pulled up to VBUS through a 900-k€2 resistor. 26 1 scLiouT2 PORT BANN the ID pin of the HD38S3220 for proper operation.
2 1 INT NOUT3 VCONN FAULT N |24
>@ ADDR D 2L
TXIp 17 DIFF90 _USB DFPI CAP SSTXI P USB DFPI CAP SSTXI P C89 I 0.22uF USB DFPI SSTXI P USB_DFPI_SSTX1 P
USB_DFPI_CCl USB DFPI CCl1 2 ccl TXIn 16 DIFF90 USB DFPI CAP SSTXI N USB DFPI CAP SSTXI N C90 0.22uF USB DFPI SSTX1 N USB_DFPI_SSTXI N
USB_DFP1_CC2 USB DFP1 CC2 1 cc RXlp 15 DIFF90 USB DFPI CAP SSRXI P USB DFP1 CAP SSRX1 P | (&) 0.33uF USB DFP1 SSRXI1 P USB_DFP1 SSRXI P
RXIn 14 DIFF90 USB DFPI CAP SSRXI1 N USB DFP1 CAP SSRX1 N Cc92 0.33uF USB DFP1 SSRX1 N USB DFP1 SSRXI N
T Fex USB DFP1 SSTX P USB DFP1 SSTX N DIFF90 6 - TX2p 21 DIFF90 USB DFPI CAP SSTX2 P USB DFPI CAP SSTX2 P C93 I 0.22uF USB DFPI SSTX2 P USB_DFPI_SSTX2 P
USB*DFPI*SSTX*N USB DFP1 SSTX N USB DFP1 SSTX P DIFF90 7 . TX2n 20 DIFF90 USB DFPI CAP SSTX2 N USB DFP1 CAP SSTX2 N C9% 0.22uF USB DFP1 SSTX2 N USB DFP1 SSTX2 N
USB*DFPI*SSRX*P USB DFPI SSRX P USB DFPI SSRX P DIFF90 - RX2p 19 DIFF90 USB DFPI CAP SSRX2 P USB DFP1 CAP SSRX2 P | C95 0.33uF USB DFP1 SSRX2 P USB_DFP1 SSRX2 P
— = — M M 2
USB DFPI SSRX N USB DFPI SSRX N DIFF90 10 RX2n 18 DIFF90 _USB DFPI CAP SSRX2 N USB DFP1 CAP SSRX2 N C96 0.33uF USB DFPI SSRX2 N USB_DFP1_SSRX2 N
USB_DFP1_SSRX N RXn aea
Z Z
&6 &8
| oo —
—| ]
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USB TYPE-C MUX, DFP2

DESIGN NOTE:
HD3SS3220 (CURRENT_MODE):
Tri-level input pin to indicate current advertisement in DFP (or
DFP in DRP) mode while in GPIO mode. Don’t care in UFP
mode. Provides the flexibility to advertise higher current without
12C. The pin has a 250kQ internal pull-down.
L - Low — Default — 900 mA
5V2(§H2 M — Medium (Install 500 K to VDD on the PCB) — 1.5 A
H — High (Install 10 K to VDD on the PCB) —3 A
g
USB_VBUS_DET
DESIGN NOTE:
C97 C98 HD3S$3220 (PORT):
—/T —R R59
887kQ Tri-level input pin to indicate port mode. The state of this pin is
sampled when HD3SS3220’s ENn_CC is asserted low and VDD
u19 is active. This pin is also sampled following a
HD3SS3220IRNHT 5V_CH2 12C_SOFT_RESET.
3V3ACH2 H — DFP (Pull-up to VDD if DFP mode is desired)
30 5 NC - DRP (Leave unconnected if DRP mode is desired)
—1 VDD35 VBUS_DET L — UFP (Pull-down or tie to GND if UFP mode is desired)
= 8 Vee33 DIR 11 RbO/VV\l 200kQ
ENn MUX |2
ENn_cC 2
DESIGN NOTE: = DESIGN NOTE:
HD3SS3220 NOTE: P HD3$$3220 (ID):
When VDD is off, the HD3SS3220 non-failsafe pins (DIR, - 5V_CH2 Open drain output. Asserted low when CC pin detected device
VBUS_DET, ADDR, OUT][3:1] pins) could back-drive the . attachment when port is a source (DFP), or dual-role (DRP)
HD3SS3220 device if not handled properly. When necessary to — acting as source (DFP).
pull these pins up, it is recommended to pullup DIR, ADDR, and 3 525 . . 3 N
INT_N/OUTS3 to the device’s VDDS5 supply. The VBUS_DET 26 SO OV CURRENIEMODE 4 R61 47K VBUS power switch enable (active low) should be controlled by
must be pulled up to VBUS through a 900-k€2 resistor. 26 1 scLiouT2 PORT A~ the ID pin of the HD38S3220 for proper operation.
>@ INT_N/OUT3 VCONN_FAULT N A(
>@ ADDR D 2L
TXIp 17 DIFF90 _USB DFP2 CAP SSTXI P USB DFP2 CAP SSTXI P CIOOI 0.22uF USB DFP2 SSTXI P USB_DFP2_SSTX1 P
USB_DFP2_CCl USB DFP2 CCl1 2 ccl TXIn 16 DIFF90 USB DFP2 CAP SSTXI N USB DFP2 CAP SSTXI N Cl101 0.22uF USB DFP2 SSTX1 N USB_DFP2 SSTXI N
USB_DFP2 CC2 USB DFP2 CC2 1 cc RXlp 15 DIFF90 USB DFP2 CAP SSRXI P USB DFP2 CAP SSRX1 P | C102 0.33uF USB DFP2 SSRXI1 P USB_DFP2 SSRXI P
RXIn 14 DIFF90 USB DFP2 CAP SSRXI1 N USB DFP2 CAP SSRX1 N C103 0.33uF USB DFP2 SSRX1 N USB_DFP2 SSRXI N
T R USB DFP2 SSTX P USB DFP2 SSTX N DIFF90 6 - TX2p 21 DIFF90 USB DFP2 CAP SSTX2 P USB DFP2 CAP SSTX2 P C104I 0.22uF USB DFP2 SSTX2 P USB_DFP2_SSTX2 P
USB*DFPZ*SSTX*N USB DFP2 SSTX N USB DFP2 SSTX P DIFF90 7 . TX2n 20 DIFF90 USB DFP2 CAP SSTX2 N USB DFP2 CAP SSTX2 N Cl105 0.22uF USB DFP2 SSTX2 N USB_DFP2 SSTX2 N
USB*DFPZ*SSRX*P USB DFP2 SSRX P USB DFP2 SSRX N DIFF90 9 - RX2p 19 DIFF90 USB DFP2 CAP SSRX2 P USB DFP2 CAP SSRX2 P | C106 0.33uF USB DFP2 SSRX2 P USB_DFP2 SSRX2 P
- o, Py M M 2
USB DFP2 SSRX N USB DFP2 SSRX P DIFF90 10 RX2n 18 DIFF90 _USB DFP2 CAP SSRX2 N USB DFP2 CAP SSRX2 N C107] | 0.33uF USB DFP2 SSRX2 N USB_DFP2_SSRX2 N
USB_DFP2 SSRX N RXn aea
Z Z
&6 &8
| oo —
— q] =
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