IO Adapter Board

User Guide

SUMMARY: The Atmosic IO Adapter Board assists with the development and
debugging of Atmosic evaluation boards or reference designs. It is designed to
physically connect between this target hardware and an Atmosic Interface Board,
Production Test Board, or Download Board. This guide describes the 10 Adapter
Board hardware and gives examples of its features and usage.
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1. Overview

The 10 Adapter Board (IOAB) is designed to assist with test and debug of various
Atmosic evaluation platforms and reference designs. It can also be used with Atmosic
based customer designs during development or productions.

The 10 adapter board is consists of a series of connectors and jumpers that can break
out signals from the Atmosic Interface Board, Atmosic Production Tester (APT) or
Download Board (DL) to various Atmosic based hardware designs including any
version of the ATM2/ATM3 Evaluation Board (EVB), Remote Control reference design
board, or Keyboard reference design board. Customer DUT hardware can also be
used with the 10 adapter board if designed to be compatible with a connector on the 10
adapter board.

The 10 Adaptor Board supports the following features:

e Firmware Download from Serial Wire Debug (SWD) or Jlink interface to target
hardware

Debug UART connection to USB

4-wire HCI UART communication to target hardware

2-wire UART communication in Direct Test Mode (DTM)

Reset/Powerdown (PWD) and Boot Mode signal breakout

Control of DUT TMC and PO signals with Atmosic Keyboard reference design
hardware

Specific examples of these features will be covered in the sections that follow.

2. 10 Adapter Board Description

The 10O Adaptor board is provided with a set of three cables that connect to the specific
connectors as shown in Figure 1.
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10-Pin (2x5) 1.25 mm Pitch

/ Flexible Flat Cable

20-Pin (2x10) 1.25 mm Pitch
Flexible Flat Cable

14-Pin (1x14) 0.5 mm Pitch
Flexible Flat Cable

Figure 1 - 10 Adapter Board and Cables

The connectors and jumpers on the |0 adapter board are shown in Eigure 2, with a
brief description provided in Table 1.
20-Pin (2x10)

Connector (J5) to JTAG
Debugger

10-Pin (2x5)
DUT-PO Pull-Down for Connector (J3) for
Keyboard Application (JP4) Atmosic
Reference
20-Pin (2x10) L | = ‘ | [ : Designs or
Connector (J1) to /9110 ADAPTER BOARD vz : S Customer DUT

Interface Board

20-Pin (2x10)

DUT-TMC Pull-up for Connector (J4) to

Keyboard Application

Lz)lna

(JP3) - Atmosic EVB or
2 OUARTITX = Customer DUT

Header for VCCIO = = = =)

Current Measurement ; DUT(2x70~1.25mm) DUT] =

(Jpr1) iy Bz ,m?_ Xy v

VBAT Power LED Indicator
(DS2)

Header for VBAT Current Measurement (JP2) 20-Pin (2x10) Connector for 14-Pin (1x14) FFC Connector

Atmosic Reference Designs for Atmosic Reference
or Customer DUT (J2) Designs or Customer DUT
(CN1)

Figure 2 - 10 Adapter Board Connectors and Jumpers

Doc. No. ATMxxxx-UGIOAB-0050 4



Atmosic

Table 1 - 10 Adapter Board Description

J1 2x10 (2.54mm) connector. Connection to Atmosic Interface Board, APT or DL.
DS2 VBAT power LED indicator. VBAT power comes from J1.
JP2 2.54 mm header for VBAT current measurement. Jumper is connected by default.
JP1 2.54 mm header for VCCIO current measurement. Jumper is connected by
default..
JP3 DUT-TMC pull-up for keyboard application. The pull-up signal comes from J1. Not

installed for non-keyboard connections.

JP4 DUT PO pull-down for keyboard application. Not installed for non-keyboard
applications.
J2 2x10 (1.25 mm) connector for Atmosic reference designs or customer DUT
CN1 1x14 (0.5 mm) FFC connector for Atmosic reference designs or customer DUT
J4 2x10 (2.54 mm) connector for Atmosic EVB or customer DUT.
J3 2x5 (1.25 mm) connector for Atmosic reference designs or customer DUT.
J5 2x10 (2.54 mm) connector for JTAG debugger

3. User Scenario Examples
3.1 Atmosic Interface Board and EVB

The setup for this configuration is shown in Eigure 3. The interface board is connected
to J1 of the 10 Adapter Board, but this board could also be the APT or DL boards. The
ATM2/ATM3 EVB is connected to J4 of the IO Adapter Board.

In this configuration SWD FW download, debug UART and 4-wire HCI UART or 2-wire
for Direct Test Mode (DTM) are supported.
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Interface Board

10 Adapter Board

Figure 3 - Atmosic Interface Board, 10 Adapter Board and Evaluation Board (EVB)

This hardware setup can be used to support the UART1_Tx debug interface when the
EVB (or target hardware) is being powered from another source (VBAT input).
Removing the JP2 (VBAT) jumper on the 10 Adapter Board will disconnect the VBAT
source from the interface board. The JP1 (VCCIO) jumper of the IO adapter board
remains installed to support the debug interface. The interface board keeps only
jumper JP4 (UART1_TX) and removes all other jumpers in this application. The setup
for this configuration is shown in Figure 4.

Interface Board

10 Adapter Board

Remove JP2

Figure 4 - Debug Information Only Configuration for Interface and 10 Adapter Board
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3.2 Atmosic Interface Board, Evaluation Board and Jlink
Debugger

This setup is shown in Figure 5. The Atmosic interface board is connected to J1 of the
IO Adapter Board, with the EVB connected to J4 and the Jlink debugger connected to
J5.

When used with Atmosic Interface Board V3.x it is necessary to remove the JP18,
JP19 and JP22 jumpers on the interface board.

This configuration support Jlink firmware downloading, debug UART and 4-wire HCI
UART or 2-wire for Direct Test Mode (DTM).

Jlink

Interface Board

%E—Gm

Figure 5 - Atmosic Interface Board, 10 Adapter Board, EVB, and Jlink Debugger

3.3 Atmosic Interface Board and PV Beacon

This setup is shown in Figure 6. The Atmosic Interface Board is connected to J1 of the
IO Adapter Board with the PV Beacon connected to J3 via the 10 pin ribbon cable.
This configuration supports SWD firmware downloading and the debug UART.

Note: The APT or DL hardware can be used in place of the Atmosic Interface Board in
this configuration.
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Figure 6 - Atmosic Interface Board, 10 Adapter Board and PV Beacon Reference Board

3.4 Atmosice Interface Board with Keyboard Reference Design
Board

This setup is shown in Figure 7. The Atmosic interface board is connected to J1 of the
IO Adapter Board with the Keyboard reference design board connected to J3. This
configuration supports firmware download via the SWD interface and the debug UART.

Note: The APT or DL boards can be used in place of the Atmosic interface board.
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Keyboard Reference Design Board
Interface Board -

O

10 Adapter Board

JP3 and JP4 need to be connected by jumpers.

Figure 7 - Atmosic Interface Board, 10 Adapter Board, and Keyboard Reference Design Board

3.5 Atmosic Interface Board with PV Keyboard Reference
Design Board

This setup is shown in Figure 8. The Atmosic interface board is connected to J1 of the
IO Adapter Board with the PV Keyboard reference design board connected to CN1 via
the FCC ribbon cable. Install jumpers JP3 and JP4 of IO Adapter Board.

This configuration supports firmware download via SWD, the debug UART interface,
and either 4-wire HCI UART or 2-wire for Direct Test Mode (DTM).

Note: The APT or DL boards can be used in place of the Atmosic interface board.
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Figure 8 - Atmosic Interface Board, 10 Adapter Board, and PV Keyboard Reference Design Board
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3.6 Atmosic Interface Boards with Remote Control Reference

Design Board

This setup is shown in Figure 9. The Atmosic interface board is connected to J1 of the
IO Adapter Board with the Remote Control board connected to CN1 with the FCC
ribbon cable.

This configuration supports firmware download via SWD, the debug UART interface,
and either 4-wire HCI UART or 2-wire for Direct Test Mode (DTM).

Note: The APT or DL boards can be used in place of the Atmosic interface board.

Interface Board

Remote Control Reference
Design Board

Figure 9 - Atmosic Interface Board, 10 Adapter Board, and Remote Control Reference Design Board
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3.7 Atmosic Interface Board and PV Remote Control Reference
Design Board

This setup is shown in Figure 10. The Atmosic interface board is connected to J1 of
the IO Adapter Board with the PV remote control reference design board connected to
J2 with a ribbon cable.

This configuration supports firmware download via SWD, the debug UART interface,
and either 4-wire HCI UART or 2-wire for Direct Test Mode (DTM).
Note: The APT or DL boards can be used in place of the Atmosic interface board.

Interface Board

0]

10 Adapter Board

Board

Figure 10 - Interface Board, 10 Adapter Board and PV Remote Control Reference Design Board
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Appendix A

A.1 10 Adapter Board Circuit Description

1. J1 connects to the Interface Board, APT and DL.

TO IOB/APT/DL

VECIO_RDI WCC_3W_ED
o — c2
10uF 10uF
i
R s
1| 2
SWDCLK 3 4 BEOOT
SWOIO 5 [ UARTI_TX
UARTO_RX 7 B PWD
UARTO_TX ] 10 THC
UERTO_RTS 11 1z
UERTO_CTS 13 14
o 15 1
T 1B
19 20

HEADER 102 RA

Sullin SBH11-PEPC-D10-RA-BK

2. Power supply for VBAT and VDDIO. TMC and PO settings.

POWER& TMC& PO

VCCIO_RDI DUT_VDDIO
JP
I
VCC_3V_BD ' DUT_VBAT
Loz 7
! 10 O 2
JF3
TIME 1 == 2 DUT TMC
JP4 R3
PO 1 2

.. {0 :P, Wi
NE Ochm ?7
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3. J4 connects to the EVB.

DUT_VDDIO EVK DUT_VBAT
c3 —]
NC NC
‘;l;' J4 v
—l
1 2
DUT_SWDCLK 3 4 DUT_EBOOT
! 5 B DOT_UARTT_TX
! ] 7 B ]
! _ 3 10 OUT_THC
L ] 11 12
| K 13 1a
w15 16 3
% 17| (T
13 20 PO

—
47 HEADER 10X2 RA

Sullins SFH11-PBPC-D10-RA-BK

4. J2 connects to the Atmosic RC reference board.

DUT_VDDID RCU DUT_VBAT
- CB el
NC J2 NE
1] | 2
DUT_SWDCLK 3 4 DUT_BBOOT
u 5 B | _
OUT_UARTO_RX 7 8 OUT_PWD
~OUT_UARTO_TX ] 10 OUT_THC
OUT_UARTO_RTS 11 [12
OOT_UARTO_CTS 13 14
a7 8 %
»* ®
19 20 FO
 —
HEADER. 10X2

Amphencl Minitek 127 series Receptacle
B/N 20021321-00020C4LF

5. J3 connects to the Atmosic Keyboard or PV beacon reference board.

KEYBOARD /BEACON

Ja

DUT _VBAT 1] | 2 DUT_UARTY_TX
OUT_BEGOT 3 4 OUT_SWOID
DUT_VODIT 5 8 ~ DUT_SWOCLK
DUT_TMC 7 a8 OUT_FPWD

PO 3 10

CON10 Q?

6. CN1 connects to the Atmosic RC reference board.
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14PIN FFC(0.5mm pitch)

16

15

<

CN1

|0

DUT_VBAT DUT_VDDIO

DOT_BE00T
PO

| DUT_SWDIO

DUT_THC

DUT_UARTO_RX

DUT_UARTO_TX

R 0| 2l | @ )

DUT_UARTO ATS

L, (TOP)

7. J5 connects to the JTAG interface.

J-1link

20-pin J-1link
(SEGGER)

DUT_VDDIO

p—

v

J5
1 2
nTRST 3 a
a 5 5
OUT SWDI0 7 g
OUT_SWOCLK ) 10
NC _ .
RTCK 11 | 121
o 13 141
% 15 16 ]
17 18 ]
X1 20 1
T

HEADER 102 (90 degrea),”

Sullins SFH11-PBPC-D10-RA-BK

DUT_PWD . RTCK
R4
Oohm
. nTRST
R&
MNC
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8. LEDs
VCCIO_RDI VCC_3v_BD
: R1 : R2
NC 1K
Nl ™~
DS1 DS2
" NC ¥V rebnLeD
~ <~
9. Test points and Dummy 0603 footprint for SWD, Uart1_TXD debug message,

UartO signals.

CTRL&SWD&UART1

DMS5
SWDCLH i 2 DUT_SWDCLK

DG
SWDIO 1 sy 2 DUT_SWDIO
I

DMT
EBOOT 1 z DUT_BBOOT
i

DM
PWD

DhB

UARTE_TX 1 -2 DUT_UART1_TX

UARTO TEST POINT
UARTO_RX 1 I;TS | 2 DUT_UARTO_RX TP1 ® DUT_VBAT
A p Q P2 - DUT_VDDIO

UARTO_TX 1 =52 DUT_UARTO_TX
>~ P4 ® DUT_PWD
1y 2
a2 S o DUT_SWDCLK
UARTO_RTS 1 |:'::7| 2 DUT_UARTO_RTS Ll L
el
1y 2 TP7 P DUT_TMC
o P8 g PO
JPB
UARTO_CTS 1 2 DUT_UARTO_CTS TP DUT_UART1_TX
1 gy 2
T TP1
D4 % —D
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Revision History

Date Version Description

May 13, 2022 0.50 Initial version created
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ATMOSIC TECHNOLOGIES — DISCLAIMER

This product document is intended to be a general informational aid and not a substitute for any literature
or labeling accompanying your purchase of the Atmosic product. Atmosic reserves the right to amend its
product literature at any time without notice and for any reason, including to improve product design or
function. While Atmosic strives to make its documents accurate and current, Atmosic makes no warranty
or representation that the information contained in this document is completely accurate, and Atmosic
hereby disclaims (i) any and all liability for any errors or inaccuracies contained in any document or in
any other product literature and any damages or lost profits resulting therefrom; (ii) any and all liability
and responsibility for any action you take or fail to take based on the information contained in this
document; and (iii) any and all implied warranties which may attach to this document, including
warranties of fithess for particular purpose, non-infringement and merchantability. Consequently, you
assume all risk in your use of this document, the Atmosic product, and in any action you take or fail to
take based upon the information in this document. Any statements in this document in regard to the
suitability of an Atmosic product for certain types of applications are based on Atmosic’s general
knowledge of typical requirements in generic applications and are not binding statements about the
suitability of Atmosic products for any particular application. It is your responsibility as the customer to
validate that a particular Atmosic product is suitable for use in a particular application. All content in this
document is proprietary, copyrighted, and owned or licensed by Atmosic, and any unauthorized use of
content or trademarks contained herein is strictly prohibited.

Copyright ©2022 by Atmosic Technologies. All rights reserved. Atmosic logo is a registered trademark of
Atmosic Technologies Inc. All other trademarks are the properties of their respective holders.

Atmosic

Atmosic Technologies | 2105 S. Bascom Ave. | Campbell CA, 95008
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