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Detailed Block Diagram

Power Diagram
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USB3.1 Port Controiler PA_SBU >— ] C_SBUZ -
[TPsa59E3) DG_NOT_Fix_Pwizv[o—— 1 GPIco RESET_N [ il
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Stack-Up - FR4 FL-170 Control Impedance Via Type
Layer Copper Core/PP Er (Dk) Df Single 500 Differential 30Q TH
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3 ! : : ; = @ z @ W D z W 5 D Z .
Name Purpose Type | Foil [Oz] | Final [mil] | [mil] (@ 1GHz|@ 2GHz|@ 5GHz @ 1GHz|@ 2GHz | @ 5GHz - - = - Plane Layer vi6es
10GHz 10GHz | [mi] | [mi] |[Ohm]| [mil] | [mil] | [mi] |[Ohm]
cs Sig s 0.5 1.4 7 | 20 [so82| 5 | 45 | 20 [8080| Retqy
2x106 PP 4.40 3.00 3.85 3.80 3.60 0.015 | 0.017 | 0.019 0.02
2 GND G 1 1.2
2x106 PP 44 3.90 3.85 3.80 3.60 0.015 | 0.017 | 0.019 0.02
L3 SigPWR v 1 1.2 98 | 24 |49097| 42 | 425 | 24 | 8088 | Ref(ld)
4mil Core CORE 4.00
L4 Sig PWR v 1 1.2 98 | 24 |4007 | 42 | 425 | 24 | 8068 | Rer(1s)
2x106 PP 44 3.90 3.85 3.50 3.60 0.015 | 0.017 | 0.019 0.02
L3 GND G 1 12
2x106 PP 4.40 3.90 3.85 3.80 3.60 0.015 | 0.017 | 0.019 0.02
PS Sig s 0.5 14 7 | 20 |som2| 5 | 45 | 20 | 8080 | Refgs
Total 5 7.6 216
Total | 29.2 mil
Total - mm
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3.3V Power Supply

"PW_VCC_SYS" could be cmywheve
from 4.75V to 20V

PW_VCC_SYS

3.3v Power Supply to from Buck-SVR (4. 75 20V input)

UB1 MP2456

Vout = Vref * (1 + Rup / Rdown)
Vout = 0.812 * (1 + 16.5K / 5.23K) =

VIN BST

1 AN_VCC33v_BST

Layout note:

PGND Planes (Vin, IC and Vout GND)
should be tied together as single
polygon on IC side and drain to GND
reference layer at single point

RB14, Y0

5513 0.1u M ™
6 PW_vicasd 8

PW_VCC3v3

J 3 AN_VCC33v_FI

v

Y

DB1 ,
MSS1P3

3.3V @ 0.1A

USBC Plug

USB3.1 Type C Plug

TBTA_TXO_RX0_P a2

e

MT
USBC. Plug Clamp

coni  Silk: "USBC Plug”

B11  TBTA_TXO_RX0_P
N
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A
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A3 TXO_P RX0_P [BTg
TXO_N RX0_N
TBTA_TX1_RXL_P gy A1l TBTA_TXL RXLP
- g5 | TXLP RX1_P [ATo “RXTN
TXI_N RX1_N
3 USB2ATP UsB2_P_T VBUS_A4
3 USBZATN USB2_N_T VBUS_A9 = |cs
VBUS_B4 4700 <——470n
3 USB2_A B_P USB2_P_B VBUS_B9 Yy v ;
3 USBZABN —————————"{ USB2_N_B rave | o5y 3
AN_CCL AR GND_AL : .
3 AN_CCLA gé Bs cc1 GND_A12 820 o |cB21 \—N—'
3 AanCcc2 A <gis a8 ccz2 GND_B1 =700 S=d70n  BSOT24C
SBUL GND_B12 =
L Sl Yy =]y
— TBTA SBU1 SBU2 ’;V'_' 25v
B 3 TBTA_SBUL Eé CGND_G1
3 TBTA_SBU2 CGND_G2
CGND_G3
CGND_G4
USBC Plug -

USB2_A_T_P
ESDlDl B1-02 | { ESD101-B1- oa'
| { DB5 Y

USB2A_TN i f 1 AN_CC2_A
Esmu,wwz Esu,u.m 02

¥

USB2_A B_P 1/ D83 .2 2/M 1 TBTA_SBUL
£SD101-B1-02 | ;' SDlOl B1- 02
LY pB2 | j Y

USB2_A_B_N 1 2, 1 TBTA_SBU2
ESD101-81.07 | ‘tsololefo

ESD Diode structure should be located as close as
possible to connector.
Please notice those are high speed differential nets.

Y <h/
330Hm, 0.0090hm DCR, 6A Idc

ESD Diode should be located as
close as possible to connector

Vce Power IndicDaztor (Debug Only)

PW_VCC3v3 Y __R6 1K

GREEN
Y

Silk: "VCC3v3"

Vee Power IndicDaltor (Debug Only)

PW_VCC_SYS 7Rl 1K

GREEN
Y

Silk: "VCCSYS”

Vee Power Indicator (Debug Only)
PW_VCC_TBTA_VBUS 03 v rs K

GREEN
Y

Silk: "VBUS"
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Port Controller - Primary PD

TPS65983 ~ USB3.1 PD HW Pull-Up/Pull-Down pw vecsvs nwm
PW_VCC_SYS PW_VCC_TBTA_VBUS A
o DG_ACE_A_CTL1
0 DG_ACE_A_CTL.
0 DG_RSTH
2K DG_IZC_MASTER_DAT
S e . ai 9K DG_I2C_MASTER_CLK
B2l 8 ekl 28] oo HakiE u1 DGAC AT
<mojal I <|<|[<|o| o< L‘D‘<‘ I|ssx TPS65983
0 are pad
12C_ADDR: 3 2 5 E f% g‘;‘ﬁ‘g‘ ?,?, E @ i %5‘5 CB15 10K} EEJQ{‘PSC'N;*
o o ST ool < =2=2>> 2 << | | 1u 0 _ACE_12C_
0' - Sets ACE as Primary ggge G IIIT & i 00 93889 v Ok DG_ACE_1ZC_SCL:
BEESG o aa'a's o S m§§§ ) 0 DG_ACE_MRESET
F1 gagg) " TE v P s ace
Il 12C_ADDR ‘ ‘ ‘ ‘ ‘ ‘ VOUT_3V3 g%
DG_I2C_MASTER_DATA  pj LDO_3V3 [-g7——>PW_VCC3v3_FLASH
—DG_IZC_MASTER_CLK —py | 12C_SDAL 3A 3 VDDIO
DG_PA_PPS_INTH gi 12¢_scL1 i VIN_3v3 [F17] pw veeas N
— 12C_IRQ1Z For BPD:
DG_ACE_I2C_SDA2 A5 ‘ % A2 PW_VCC1v8D_LDO_ACE_A DG_ACE_A_BUSPOWERZ = 1.8V PW_VCC1v8D_LDO_ACE_ARY, ¥ .0
—ACE_T2C B5 | 12C_SDA2 LDO_1V8D g7 PJV_VCTIVBA_LDO_ACE_A BUSPOWERZ, Voltage for receiving VBUS
B | o LDOIMEA [[EL_PIV-VCCZV OO ACE A Power through the PP_HV path. DG_ACE_BUSPOWERZ |
_IRQ! ! (] — — 0.8V < BUSPOWERZ < 2.4V
52 rio o < | cB5 *# | cB19™ | cBIO
c7 | X S——22u 22u . E——22u
D10 GPIO_1 Sy E[Y =TV I'in G
0| 5 AN_ACE_A_ROSC R4
1L | §PI0 6.3v .3V 6.3v RB1 15K
C16] GPIO_3 )
o] GPIO_4 4
E10 &
G107 GPIO_5 -
7| GPIO_6
16| GPIO_7
> Gpio8 K6 USB2_A_T_P
DG_EE_CLK A3 C_USB_TP [{g USBZ AT N 23235,2,;: 2
SPI_CLK C USB_TN .
_EE_] B4 - _USB_ AT
DG_EE_DU AL EE:M%%‘ 8Mbit Flash PW_VCC3v3 PW_VCC3v3_FLASH PW_VCC3v3_NVM
ot B3 hissy SPI/EE: ACE A
Ls R17 0
K| USB_RP_P KPUSBZABP o , AAN
>~ USB_RP_N C_USB_BP (7 USBZA BN 2 A B
DG_ACE_UART E2 C_USB_BN USB2_A_B_N 2 R18 \ M A0
Fo| UART_TX ———————————— —— - PW_VCC3v3_NVM
UART_RX l',o'r ! [! S - PW_VCC3v3_NVM A
DG_ACE_SWD_DATA g4 Ko RPD_Gx Should be short to CCx DG_EE_CS# R4 3.32K
_ACE G4 | SWD_DATA RPD_G1 I"[g AN_CC1 A c2 || o0au DG_EE DO R3 3.32K
SWD_CLK C_CC1 [T1g N"CC2 EANJ:CLA 2 v 1M 6.3v DG_EE-WPY > ERTIN
DG_RST# F11 CCC2 k1ot AN_CC2_A 2 - e e B2 3978
—DG_ACE_MRESET g7 | RESETZ E— RPD_G2 U2 v
DG_ACE_BUSPOWERZ 10 | MRESET E4 DG ACEACTLL cB13 | CBI12 1] —= 8
—AN-ACE A_ROSC G2 | BUSPOWERZ DEBUG_CTL1 ——%20p——220p —d cs VCC [~ DG_EE_HOLD#
——— | R.OSC — DEBUG_CTL2 Y v 3| DO HOLD Pg—DGEE TR ——
-8 (9 29 WP CLK 0 DG EEDr — —
C8,C9 need to be L 47 GND Dl
R9. Y. 0 DG_ACE_LSTX L4 close to ACE ” "
Y DG_ACE TSR Ka| LSX_R2P NVM
LSX_P2R TBTA_SBU1_R
3 = =" RIDARAD {TBTA_SBUL 2
13| DEBUG3 R P
DEBUGA ———cC_sBu1 R11
L2 L8 N g
> DEBUGL F—————c sBu2 o 8 Pin Debug Header (SBU*, LS*, CC¥)
DEBUG2
Al TBTA_SBU2_R
Blaxp @ ————————— ss LS == RIZ A0 KTBTA_SBUZ 2
AUXN ~————————————— NC =, - .
- ~ |cB1a c: 2 Y c:
220N b'}llt' " AN_CC2_A 1 AN_CC1_A 6"111\ "
= s | v CC2 TBTA_SBUZ 3 3 TBTA_SBUT CCl1
. = "SBUZ" DG_ACE_LSR. 5 DG_ACE_LST "SBU1"
"LSRX" 3 | 7 "LSTX"
L "GND" "GND"
v HEADER 4X2 SMT
6 Pin Debug Header (I12C's, SWD's)
Power Supply Decoupling Silk wy Silk: .
ey . DG_ACE_SWD_DATA » ] 1 DG_12C_MASTER DATA  "12C_DATA
PW_VCC_SYS PW_VCC3v3  PW_VCC3v3_FLASH PW_VCC_TBTA_VBUS “WDJ"/\T/\ DG_ACE_SWD_CIK 4 3 DG TZC_MASTER CIK "2C_CIK"
"SWD_CIK" 5 5 "GND”
"GND”
HEADER 3X2 SMT
— | cB1z — | cBis
10uF U= —10uF
21X ENINg =
~ | 6.3v = 1 6.3v
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