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SYSTEM BLOCK DIAGRAM
USB, MCU, SPI, AVS CONNECTOR
REVISION HISTORY

Base Processed
Layer Stack up Description Thickness| Thickness Er
[ Taiyo PSR 2000 4.000
1 (A A & & [/ CopperFoil 18 microns 0.591 1.991
| Iteq IT180A Prepreg 106 3.100 1.848 3.570
| Iteq IT180A Prepreg 106 3.100 1.848 3.570
2 = 1.260 1.260
- IT180A 50 mil core 1/1 47.244 47.244 4.280
3 - 1.260 1.260
| Iteq IT180A Prepreg 106 3.100 1.848 3.570
| Iteq IT180A Prepreg 106 3.100 1.848 3.570
4 ] W W W W CopperFoll 18 microns 0.591 1.991
I Taivo PSR 2000 4.000
Copper Thickness = 6.501 |Dielectric Thickness = 54.636 |Solder Mask Thickness = 4.000
Lower Ground
Impedance Ref. Ref. Trace Trace Strip
Signal Plane 1 | Plane 2 | Width | Separation| Separation| Calculated Target Tol (+/-
Layer Structure Name in Layer | in Layer| (W1) (51) (D1} Impedance | Impedance %)
Coated Microstrip 1B 2 0 5.950 0.000 0.000 49.990 50.000 10.000

Edge Coupled Coated Microstrip 1B 2 0 5.000 5 648 0.000 90.000 90.000 10.000

Coated Microstrip 1B

3 0 5.990  0.000 0.000 49.950 50.000 10.000

Edge Coupled Coated Microstrip 1B 3 0 5.000 5.648 0.000 90.000 90.000 10.000

1. PCB MATERIAL: IT180A

2. NUMBER OF LAYERS: 4

Layer 1 - Signal

Layer 2 - GND

Layer 3 - Power
Layer 4 - Signal

3. IMPEDANCE CONTROL: YES

a. 90 ohm Differential for USB
b. 50 ohm single ended for other signals

MAJOR REVISION HISTORY

REV | PCB Part No PCA Part No DATE Remark
1.0 |ISLAVSEVAL1Z 12-MAY-2015 |Alpha PCB released
for fabrication
Beta PCB released
20 ISLAVSEVAL].Z ReV B 18'AUG'2015 for fabrication

PCB MECHANICAL DETAILS

= 1.790 —=

Ny
USB Type B
Mini Receptacle

~— AVS 6-pin header OR
I “  Flat Ribbon Cable
1. PCB SIZE: 1.790 X 1.040 in (+/-TBD)

T
2. PCB THICKNESS: 0.062 in (+/-TBD)

I2C ADDRESS TABLE

REFERENCE
MCU REF | VOLTAGE DESIGNATOR DESCRIPTION 8 BIT ADDRESS
12C0 3.3V D TO A CONVERTER
INTERFACE 1100000R/Wb
12C0 3.3V U1t1 DIGITAL POTENTIOMETER | 1010000R/Wb

Note: LSB of 8 bit 12C address is 0 for write operation and is 1 for read operation.

AVS CONNECTOR PINOUT

469

Pin Number | Pin Name Description
1 AVSCLK AVS Clock (From Master to Slave)
. AVSSDATA AVS Slave Data (From Slave to Master)
3 AVSMDATA AVS Master Data (From Master to Slave)
4 GND Ground
5 VDDIO Communication Voltage (From Master to Slave)
6 GPIO Configurable Input/Qutput (Functionality to be decided later)

SCHEMATIC NOTES

1. PARTS NOT INSTALLED ARE INDICATED WITH 'DNP!
2. SIGNAL NET NAMES WITH "_N" SUFFIX, ARE ACTIVE LOW SIGNALS
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SYSTEM BLOCK DIAGRAM

AVS Master Dongle Block Diagram
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USB, MCU, SPI, AVS CONNECTOR

USB 2.0 HIGH SPEED INTERFACE

AVS BUS LEVEL TRANSLATOR

AVS BUS INTERFACE

VCC_3V3
- AVS_VDDIO_POWER
VCC_3V3 VBUS - Note: R
VCC_5V VBUS VCC_3V3 o SSI Legacy Mode: Freescale SPI
T T T @ Note: Use system clock as clock source for SPI Clock C29 R53 AVS_VDDIO_POWER
J1 Ut © @ : . = 25v P
1 FLA_Fuse 8 1 R4 'S USB controller should be configured as 1 0onE s J2
VCC © IN ouT i i VCC_3V3 AVS_VDDIO_POWER
2 6 1 Device and USBO0ID should be configured as _ _ _ TBD
3 PC_USB D+ c2 o3 <35 | NC1 NC2 —— 25V Ro GPIO input 9 T us AVS_SPI_MISO 2 1 AVS_SPI_CLK
D+ PC_USB_D- L L EN  NC3 —X put. © 8 1 ) 3 AVS_SPIL_MOST
2 _USB_ = 25V== 25V 9 100E [t00nF VooB  VCOA
D-17 PC_USB_ID 1uF  [100nF 7| PAD 3 VEB, Rt 523K1%  C5 o3 DNP DGND AVS_GPIO 6 5 RAANMCE
ID 5 GND  FB I L L ooy R6 R7 1 00E Ro7 R52 SSI_SPI_MISO N 7 | g At k2 AVS_SPI_MISO 10 f4
GND = TPS73701DRBR  R3 C8 , 100nF | 4.7uF 100nF P P DGND L P TR E 6o, 13 25V 25V
g:; 6 25y 25 s s USBID 95 | o0 coiin PATILOTX |24 UARTO_TX = s 100nF SSW-103-02-G-D-RA 100nF
\VZ V4 9 . . UARTO_RX 100E 10K DNP 4| — 5
SH3 g DGND DGEND 30.1K,1% DAC_I12C0_SCL p-2K p-2K g? PB1/USBOVBUS PAO/UORX gg SSTSPT CLK OE GND DGEND
SH4 DAC_I2C0_SDA 92 PB2/12C0SCL PA2/SSI0OCLK 37 SST_SPT_MOSI NLSV2T244MUTAG DGND
— 57| PB3/12COSDA PA4/SSIOXDATO 5z SSTSPTMISO VCC_3V3 DGND DGND U9
UX60-MB-55T _SPL o
DEND DEND *<50-| PB4/AINTO PA5/SSIOXDAT1 [ DEND 3 4
>—== PB5/AIN11 PA7 2|3 4 R39
DGND Y - 712 5
x—; PDO/AIN15 PA3/SSIOFSS [ SSIOFSS ! 1 5 2
»—=— PD1/AIN14 0
3 100 TCK R9 10K o 1K 1%
4| PD2/AINT3 PCOTCK/SWCLK g9 ™S RE 10K o PESD5VOU4BW, 115
Ty PD3/AIN12 PC1/TMS/SWD|O V¥ (0] VCC 3V3 AVS VDDIO SENSE
VCC_5V Note: 125 98 TDI | a - _
- ote: =52 PD4/AIN7 PC2/TDI o - DGND
! 126 97 TDO @
PD7 is NMI capable GPIO | == PD5/AING PC3/TDO/SWO (55 >
55| PDE/AINS PC4/C1- o~ p
U4 PD7/AIN4 PC5/C1+ [—53— Raa 53 40
H L
6 AVS_VDDIO_LOCAL EN_N R4, » OE 42 | oo o 22 2 25V Layout Note: c33 3
voRiP YoDIOOUTEN RAAANCE 43 3 i foonF Place PESD5VOU4BW close to AVS =25V 3
PC_USB_D- 1 8 MCU_USB_D- S EN 24 | PF1 15 K 1% AVS_VDDIO_POWER _ ( 1 00nF 1K 1%
co PC_USB D+ 2| IN_1+ OUT_1+ = MCU_USB_D+ T EN a5 | PF2 PEO/AINS 72— AVS GPIO SENSE 1 Cil 6 AVS_GPIO_SENSE u12 Bus connector without via.
L%y IN_1-  OUT 1- 26| PF3 PE1/AIN2 [—3 NG DEND | "
Tioo *— PF4 PE2/AINT VCCA VCCB
nF 3 2 2 |a2 37 R45
4 | GND1 29 PE3/AINO 53> + 25v & SSLSPLCLK 2 10 R7y, OE
5 GND2 HSO PHO PE4/AIN9 H124 5 100nF s 3 A1 B1 9 AVS_SP|_CLK 50
9 | GND3 731 | PHI PES/AINg ~ DGND AT 1K 1% " A2 B2 ¢ 25V DGND
GND4 3o E:g pGo |42 AVS_VDDIO_SENSE - SSI_SPI_MOSI 4 rs B3 |8 100nF
N 18 — 1 5, 7 R7e ~ OE | AVS_SPI MOSI
EMI2T2TMTTAG I bt |20 DD A4 B4 RINVE—4
PKO/AIN16 BZX84C3V3S 6 |1 T EN DEND
DGND DEND x—;g PK1/AIN17 PJO —x]]? DGND GND OE ® =
%—52— PK2/AIN18 PJ1 ——X %;
Layout Note: o 211 PK3/AINTS 81 N NLSV4T244MUTAG -
Place EMI2121 close to USB Mini-B <55 Eﬁg Et? 8o 10K
connector without via. ?f gg) Ko Lo gi ff
. A— | PK7 PL3 g5 ¢ VCC_3V3 VCC_3V3
For better routing IN_1+/OUT_1+ and 78 PL4 55— - s DGND
IN_1-/OUT_1- are connected to DM and 77 EM? oL PL5 794 MCU_USB_D+
i | L 6/USBODP [—g= MCU USE D- 3
DP respectively. L2 PM2 PL7/USBODM : Re1
<74 | PM3 107 GPIO_GRN_LED 10K
<73 | PM4 PNO <08 GPIO_RED_LED cas  |ca7 VCC_3V3
72| PMS PN1 09 L 25v= 25v swi1 T
<71 | PMs6 PN2 [—75— 100nF [tuF 1 8
L pv7 PN3 77 D1 D2 S EN = 185 ole! } VCC_3V3
PN4 5 = - 2
118 112 B\ 4 45
79| PPO/C2+ PN5 —— /! RED LE/ LED GRN 9 AVS_SPI_MOSI_1V 2 3 AVS_SPI_MOSI 25V T P2
o3 | PP1/C2- 5 ¥ ¥ utt A\ 1A 1B 100nF TCK oTP3
o4 | PP2 PQO g DAC_I2C0_SDA 1 14 | DGND AVS_SPI CLK_1V 5 6 AVS_SPI CLK ™S o TP
H‘IOS PP3 PQ1 H‘I‘I DAC_12C0_SCL > SDA VCC 16 2A 2B DI TP5
“oe PPa PQ2 57— - - 1sCL  vLoaGIC Tres 4 TDO oTPs
< | PP5 PQ3 7102 R11 R12 27| 20 ey 110 1 GND DGND
PQ4 . 330E 330E 5 | Al I R65 SN74CB3Q3306ADCUR RST_NR31 DNR100E g TP7
A2 RW1 30 1% DGND
15 RL1 5 ) P8
o N GND2 RHO 5 ®
6 | GND1 RWO |2 30 1%
TM4C1294NGPDT-128-TQFP MA N P I
DGND DGND DGND
] UARTO_TX TP10
DGUND ISL23325WFRUZ-T7A AV TRETTRR :TP I
DGND DGND
8-BIT Slave Address: 1010000R/Wb
Layout Note:
Note: RHEOSTAT MODE (RW and RH with RL not connected) Elace level translators close to AVS
LED Indicators: us connector. Test Points f
State: Green blink, Red off---good traffic J'?'ZG/&R/B grb
State: Green on, Red off---power good, no traffic R te fugger
State: Green off, Red blink---bad traffic (SlaveAck is not good) an interface
MCU POWER, RESET & CLOCK VDDIO GENERATION
VDDIO_LOCAL
VCC_3V3
VBUS R51
u2B VCC_3V3 c12 BNP
R19 = 183}: BD
10K R20 Voo v car P2 VBUS ”
RST N 70 | —— 68 _ 3 =4 ==
RST VBAT TP9 A\ uzc 100nF  [.7uF BD
kw — ® 16 VGC_3V3 psv_ psv ‘ DNP
0sco 88 WAKE_N R28 » OE 25V y7
1032?3/ e 0sco | 64 Ay 100nF 57 51 il Y vour 18
Y1 R22,, 2K _OSC1 89 WAKE VREFA i ENOTXOP VDD13 55 DGND DGND
£ b
= 0SCHt VDD14 13 R16
VREFAs -2 - s o b 56 R15 us 25V K R14 R13
25MHz| T o 294
DEND i~ A »%—22{ ENOTXON E 3 [\op JouT |1__DAC OUT [ uF sdey 2 e DAC_LDO_ADJ A AM\—_DAC OUT
R23 [100nF __[tuF 54
' s ENORXIP R17 » OE VREF 6 PS76201 c32 100K 95.3k
VREF DGND o R18 == 25V
X DGND VCC_3v3 14 5 5k [10OnF
C26 c27 050 xosco vopa [ 53 25V 4| SCL 2 065 DNP
p— — vbD1 17 i ENORXIN GNDs |58 100nF SDA vss DGND
RBIA MCP4706A0T-E/CH
12pF 12pF R24 87 1 vosci VDD2 ;g S99 | pgias GNDs 2
POV i OE VDD3 VCC_3V3
_ 28 C17 c18 C19 C34 C35 C36 DGND _ DGND
VDD4 39 = 25V == 25V == 25V == 25V == 25V == 25V R25 DAC_I2C0_SCL  R42,, OE___ SCL DGND
xggg 47 100nF 100nF 100nF  [10ONF  [10OnF  [toOnF 4.87K _12C0_ R OE____SDA RS0
DGND 69 TM4C1294NCPDT-128-TQFP 8-BIT Slave Address: 1100000R/Wb
DGND 10 VDb7 ™79 AVS VDDIO_LOCAL EN_N
GNDA VDD8 [go
. . VDD9
Note: Hibernate Module will not be used VDD10 (9] N AT
113 DGND NV <
VDD11 435 DGND DGND 3
17 VDD12 VDDC 10K
45 | GND1 T DNP
GND2
80 1 GND3 vopet 87
114 1 GND4 vDDC2 |18 Note: Ethernate Module will not be used DSND
C20 Cc21 C22 c23 VBUS
L 25V == 25V == 25V = 16V
100nF 100nF 1uF 2.2uF j
TM4GC1294NCPDT-128-TQFP I "
AVS_VDDIO_POWER MOUNT'NG HOLE
VDDIO_LOCAL 1 00nF T
DGND DGND 5V
U10 TS5A3160DCKR MT1 MT2
1 5
[ pomen © ©
Layout Note: DGND
: . 4
Place C23,C22 and, C21/C20 close to Pin 115 CoM 163MIL NPTH HOLE 163MIL NPTH HOLE
and C20/C21 at Pin 87. AVS GPIO , _9325\/
=9 3 {c z anp T7ur
: MT3 MT4
Lm ©
25V
1uF DGND DGND
163MIL NPTH HOLE 163MIL NPTH HOLE
VDDIO_OUT EN
DGND
R48 1 . . .
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Analog switch

select VDDIO_LOCAL / AVS_GPIO.
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PCB H PCB SCH
oo | et DESCRIPTION DATE | mee | per DESCRIPTION DATE
" : 1. R39, R40 and R44, R45 value changed to 1K from 10K.
1.0 0.01 1.Create Initial Draft schematic. 23APR2015 | 2.0 1.01 2. R51 added in series with C12 to minimize ripple by stabilizing control loop of LDO | 01JULY2015
(U7). | | |
0.02 1.Added R32,R33 and R34 for future option during alpha. 28APR2016 3. C12 type changed to tantalum capacitor and C32 made DNP in schematic.
2.Changed U3 connection and swapped CLK and MISQO line for better placement.
3. Changed U4 connection and swapped D+ and D- connection for better placement 1.02 1. ADC Module R39, R40,C33,R44, R45,C37 and D3 made DNP in schematic. 20JULY2015
and to avoid line crossover. 2. Added R52 pull up on SSIOFSS.
4. Changed U9 connection for better placement 3. Added R53 pull up on AVS_SPI_MISO line.
5. Added testpoints on UARTO Tx (TP10) and UARTO Rx (TP11) line for debugging
during software development. 1.03 24JULY2015
6. Added R35, R36 and R37 are added in schematic for series termination. : 1. ADC Module R39, R40,C33,R44, R45,C37 and D3 changed to mount from DNP.
7. R38 pull up added in schematic for VDDIO LDO enable line control. 2. G39 value changed to 4.7uF from 1uF.
8. C32 decoupling capacitor is added on DAC output voltage for transient improvement,
9. C31 added on VDDIO for decoupling. 1.04 1. Programmable Resistor divider option added to support low voltage communication | {7a)G2015
at higher speed.
0.03 1.Added R39, R40 and C33 for sensing AVS_VDDIO using ADC of microcontroller. 02MAY2015
2. C34, C35 and, C36 decoupling capacitor are added in schematic.
20 Beta Release 18AUG2015
0.04 1. Support circuit for bidirectional AVS_VDDIO added in scheamic 04MAY2015
following are the changes in schematic
-ADC CH-2 is used to sense external VDDIO & zener protection.
-Added U10 load switch in schematic to provide supply to slave.
1. Added Analog Mux/demux (2X1) switch to select power source for translator
0.05 | gither from VDDIO LOCAL or AVS_GPIO/ AVS_VDDIO. 06MAY2015
2. Removed Load switch from schematic.
3. ADC CH-2 is used to sense AVS_ GPIO instead of AVS_VDDIO LOCAL.
0.06 1. R49 removed from schematic and direct AVS_GPIO is connected to analog switch 11MAY2015
' for ease of routing.
2. VDDC net name given to internal LDO filter net.
3. el_Part# property updated for procurement purpose.
1.0 Released Alpha schematic for PCB fabrication. 12MAY2015
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