TECHNOLOGY

DESCRIPTION

Demonstration circuit 1223A-B facilitates communication
between PC-based user interface software and Linear
Technology SMBus/I2C demonstration boards. DC1223A-B
connects to the computer via USB. It receives power from
the USBand isolates the computer ground fromthe SMBus/
12C demonstration board. DC1223A-B adds to DC1223A,
the SMBus monitoring feature. The DC1223A-B can be
used in three ways, depending on the software available
for the demonstration board under evaluation (DBUE):

QuikEval Mode

QuikEval® mode is the easiest way to communicate with
a Linear Technology SMBus/I2C demonstration board.
However this is limited to newer battery charger demo
boards like the DC1259A. QuikEval application-specific
user interfaces are available at http://www.linear.com/
designtools/software/. Figure 2 shows an example of an
application-specific user interface for the DC1259A demo
board.

General User Interface Mode

General user interface mode is for demo boards that do
not offer customized software. The general user interface
is PC-based, and graphical, but not application specific. It
can send out discrete commands to any SMBus/I°C device
(see Figure 2 and Appendix A), supporting nine different
SMBus command protocols: Send Byte, Receive Byte,

| t i \D DEMO MANUAL DC1223A-B

USB to SMBus/SPI Interfuce

Write Byte, Read Byte, Write Word, Read Word, Block
Write, Block Read and Block Write-Read Process calls. It
also supports additional command protocols for PMBus:
Extended Read Byte, Extended Write Byte, Extended Read
Word, Extended Write Word and Group Send. It can also
monitor the SMBus traffic of an existing communication
between a master and a slave. Contact the Linear Technol-
ogy sales department for the latest general user interface
software.

DC410 Emulation Mode (Windows XP Only)

A number of Linear Technology demonstration boards
offer software for use with the DC410 Serial Port-to-
SMBus Interface Board, e.g. DC285 (LTC1695), DC182
(LT1786F), DC286 (LTC1960), DC486 (LTC1760), DC496
(LTC4008), and DC512 (LTC4100). For these boards, the
DC1223A-B can be used to replace DC410. These demo
boards have application-specific user interface programs
but they are not part of the QuikEval software program.
These application-specific programs are available from
Linear Technology sales department.

Note: This is not a standard mode of operation. Please
see detailed Instructionsin Appendix Bto replace DC410
with DC1223A-B .

Design files for this circuit board are available at
hitp://www.linear.com/demo/DC1223A-B

A7, LT LTC, LTM, Linear Technology and the Linear logo are registered trademarks and
QuikEval is a trademark of Linear Technology Corporation. All other trademarks are the property
of their respective owners.
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DEMO MANUAL DC1223A-B

QUICK START PROCEDURE (QuikEval MODE)

Demonstration circuit 1223A-B is easy to set up to
evaluate the performance of Linear Technology SMBus/
12C demonstration boards DC1223A-B. Refer to Figure 1
for proper measurement equipment setup and follow the
procedure below.

Note: The DC1223A-B Is powered from the Host PC
via USB.

1. Download the QuikEval software from http://www.lin-
ear.com/designtools/software/. Follow the installation
instructions carefully.

2. Whenpromptedto plug inthe demo board, first connect
the USB cable to the DC1223A-B and then connect the
Demonstration Board Under Evaluation (DBUE) to the
DC1223A-B. Power up the DBUE as recommended in
its Quick Start Guide.

USB CABLE

3. Checkto seeif there are already pull-up resistors on the

DBUE. If yes, set jumpers JP1 and JP2 on DC1223A-B
to Open.

4. Check to make sure jumper JP4 is on “Direct”. JP4

should only be on “VCP” if itis doing RS232 emulation
for replacing DC410. See Appendix B for this feature.

5. The “Found New Hardware Wizard” window may pop up.

Ifit does then choose the “Recommended” Installation.

NOTE: If Windows cannot find the device driver, then
select “Install fromalist or specific location(Advanced)”.
Enter the installation path as “C:\\Program Files\LTC\
QuikEval\driver”.

The associated software for the DBUE should pop up.

DEMO BOARD UNDER

TO HOST PC
DC1223

SVBUS EVALUATION

COMMS

+Vin GND

DC1223AB FO1

POWER AS
REQUIRED

Figure 1. Typical Equipment Setup
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DEMO MANUAL DC1223A-B

QUICK START PROCEDURE (QuikEval MODE)

=, LTC4110: DaithiC

LTC4110 Smart Battery Charger

Status Info

Data Collect
Battery Presence @

| Bty Present |

DC_in Presence

[ oomupesen |

LTC4110_GPIO1 LTC4110_GPIO2 LTC4110_GPI03

Giaphe " LTC4110 Read Regs | Batt Alams Regs

[ oisabes | | Disabled | | bisabled |

Note: The GPIO 1 - 3 states shown above may not be synced with their respective LTC4110 stabus if there's a
DCan UVLO or if the LTC4110 ks Shutdown while this program is running. Chick on the SMB Port buttom below to
sync the states if necessany.

[~ Set Charging Voltage = 0V 100% — Batt Capacity (%] [ a3
I~ Set Charging Current = DA 80% Batt Requested Voltage [ 712500

I~ Auto Update (1sec) Actual Batt Voage [ 12571

s Balt Riequested Curert [ 3000

Send
—I 0% Actual Batt Current [ (549

Send SME Cmd LTC4110'Wr Regs SMBus Poit LTC4110 SME
= = Addr 12 Hex

Battery Voltage (Volts]
140 v ge ( )

12.0
10.0
8.0
6.0
40

k‘:.u

0.0

[]
No. of Samples (max. = 3000)

Battery Current (Amps)

No. of Samples (max. = 3000)
Reset Giaphs GraphHelp RecordData  Sample Rate

Ssec ¥

Figure 2. DG1259A Application-Specific User Interface Program (QuikEval)
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DEMO MANUAL DC1223A-B
APPENDIX A: USING DC1223A-B's GENERAL USER INTERFACE

Note: It is not necessary to use a DC486. Any SMBus

1. Make sure you have the latest version of DG1223AB.zip.

Do not connect the USB cable to the PC yet. Install the
DC1223A-B.msi software if not already done. http://www.
linear.com/designtools/software/.

Note: For Windows Vista users, please follow the in-
structions available in the DC1223A-B.zip folder. Read
the “Installing DC1223AB_Vista.htm” file.

2. Move JP4 of DC1223A-B to Direct if it is not already
done. This is very important!

3. Download the QuikEval software from http://www.lin-
ear.com/designtools/software/. Follow the installation
instructions carefully.

4. When promptedto pluginthe demo board, first connect
the USB cable to the DC1223A-B and then connect the
Demonstration Board Under Evaluation (DBUE) to the
DC1223A-B. Power up the DBUE as recommended in
its Quick Start Guide.

5. Connect the hardware the same way as shown in
Figure 6.

Figure 3. SCL, SDA, GND Gonnections to Any SMBus Device

device with SCL, SDA, GND can be connected to
DC1223A-B via the P2 connector. For example you can
use a smart battery as a SMBus device as shown in
Figure 6. Smart battery is a master/slave device.

. Launch DC1223A-B_Monitor.exe.
. A General User Interface window appears as shown in

Figure 4. Input the slave address and the commands
to talk to the smart battery or LTC1760. 16HEX is the
slave address of the smart battery. A 16HEX device
command is the AlarmWarning() command sent to
the battery. The read word result is 00COHEX, meaning
no alarms raised except that the battery is currently
discharging. For more information about the meaning
of device command 16HEX go to View — SBS — SBS
Table.

. Togointo SMBus Monitor mode, go to Tools — Monitor.

You will see the windows in Figure 5. For more detail
instructions go to Help — Help Topics.

12C/SMBus/PMBus Interface x|
File Edit View Tools Help

L7 L!"]W Seri;I:tS: Tyl_;SZ'EQEE

& Smart Battery
" PMBus
" Gen. SMBus/I2C

Multimaster
Communication Interface

Parameters
Block Command
+ Block Read

(" Block Wiite
Read'Word Hex ¢ Block W /R Proc.
Device Address lﬁ Read
Device Command m- gaillted)

ReadMwrite_LSByte IE
Read/\write MSByte 'E- 20

SBS Command Blk Count
BATTERY STATUS

Repeat
iSendd| I )nss

4
Data (Hex)
Al
04
28
33
Send Block Crnd
Naote: The Block Data Hex Bytes must be entered as 05, 02, etc.

instead of 5, 2. Enter one Hex Byte per line, as per the default
example.

Figure 4. General User Interface for SMBus Communication
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DEMO MANUAL DC1223A-B
APPENDIX A: USING DC1223A-B's GENERAL USER INTERFACE

Monitor 12C/SMBus/PMBus (100kHz max)

M Data capture in process ...
#1 5/22/200311:09:27 AM  [S]1E[&]16[A][s]1 FIAICOAJO0[N]IP]
#2 5/22/200911:09:27 &M [S]1E[&]03[A][s] FIAJB0[AI00[N]P]
#3 5/22/200811:09:28 &M  [S]16[A]16[A][s]1 7[A]CO[AJ00[N]IP]
#4 5/22/200911:09:28 AM  [S]16[A]03[A][=]1 7[&]80[A]00[N]P]
#5 5/22/2009 11:09:29 AM  [S]16[A]16[A][s]1 FIAJCO[AJOO[N]IP
#6 5/22/2009 11:09:29 AM  [S]16[A]03[A][s]1 7[A]B0[A]00[N][P
H7 5/22/200911:09:30 &AM [ST1B[A]16[A][=]1 FIAJCO[AI00[N]IP
H3 5/22/200911:09:30AM  [S]1E[&]03[A][s]1 7[A]80LA]00[N][P
#9 5/22/200911:09:31 AM  [STTE[A]16[A][s] FIAJCO[AJOO[N]IP
#10 5/22/200911:09:31 &M [S]1E[A]03[A][s]1 FIA1B0[A]00[N]P]
Data saved in C:\data.tut
Data capture in process ...
#1 5/22/2009 11:09:47 AM
#2 5/22/2003 11:09:47 AM
#3 5/22/2009 11:09:48 &AM
#4 5/22/200311:09:48 AM

L0 U0 U000 U0 O U0

1BAT1S[&][s]1 FIAICO[AJ0N]IP
1B[AI03[A][<]1 74 ]B0[A]00MN][P
1B[A]1[4][=1 FIAICO[AI00N] P
1B[AI03(4][s]1 7IAIS0[A]00MN]P

AN

@ Hex  SBS  PMBus Stop | Clear

Logged Data saved in C:\data.txt
Logged Data saved in C:\datal.txt

Figure 5. General User Interface SMBus Monitor Mode
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DEMO MANUAL DC1223A-B

APPENDIX B: DC410 EMULATION MODE (WINDOWS XP ONLY)

A number of older battery charger demonstration boards,
includingthe DC286 (LTC1960), DC486 (LTC1760),DC496
(LTC4008)and DC512 (LTC4100) used the DC410to send
SMBus commands to/from a PG via a serial RS232 com
port. The software developed for this configuration was
based on Labview. This software is provided when you
order these older demo boards.

Please contact Linear Technology Applications if you need
a copy. However, as RS232 is disappearing, and is being
replaced by USB, the DC1223A-B replacesthe DC410. The
DC1223A-B can be used to emulate a RS232 com port
for backwards compatibility with the existing application-
specific Labview software.

Note: If you don’t want to use the legacy Labview
software which requires RS232 emulation, you can
alternatively use a General User Interface(GUI) software
developed to communicate using DC1223A-B which
does not require RS232 emulation (use USB directly).
However you will be missing the user friendly interface
specifictoaparticular device, forexample the LTC1760,
LTC4100 or LTC1960 available in the legacy Labview
program. Instead the GUI requires you to input the
parameters yourself. For the GUI program, skip the
below instructions and go to the Appendix A.

So the new configuration is a DC486 (for example) and a
DC1223A-B. The same Labview software can still be used.
However, you need to follow these steps as it involved
RS232 emulation.

Installing Software to Emulate DC410 (RS232)

1. Connect the hardware as shown in Figure 6. Do not
connect the USB port to the computer yet.

2. DC1223A-B jumper positions should be:
JP5 on “5V”
JP4 on “VCP” (Virtual Com Port)

Note: This is a very important step. When you change
the jumper to JP4, you are telling the FTDI chip to
emulate a RS232 port. If JP4 is on “Direct”, the FTDI
chip will communicate directly as a USB.

3. Install DC1223A-B.msi, but don’t run it. If you need
a copy of the software please go to http://www.linear.
com/designtools/software/.

Note: For Windows Vista users, please follow the in-
structions available in the DC1223A-B.zip folder. Read
the “Installing DC1223AB_Vista.htm” file.

4. Download the QuikEval software from http://www.lin-
ear.com/designtools/software/. Follow the installation
instructions carefully.

5. When promptedto pluginthe demo board, first connect
the USB cable to the DC1223A-B and then connect the
Demonstration Board Under Evaluation (DBUE) to the
DC1223A-B. Power up the DBUE as recommended in
its Quick Start Guide.

6. Go to the computer's device manager by choosing
(Start — Control Panel — System — Hardware tab
Device Manager). Look at the ports (COM and LPT).

Notice the USB Serial Port (COM4). This tells you that
a Virtual Com Port now exists (the USB emulated a
RS232 com port) so that you can continue using the
legacy Labview program. See Figure 8.

7. Ifthe RS232 com port emulated is higher than 4, please
change itto any number between 1and 4 by right click-
ing on ports (COM & LPT), select the Port Settings tab
and select Advanced. Change the Com port number to
a number from 1 to 4. See Figure 9.

8. Launch the software for the demo board under evalu-
ation (e.g., DC486) and when prompted to enter the
RS232 com port, use the number you obtained from
step 8. If you need a copy of the software please contact
Linear Technology Sales Department. For DC486, you
will need dc486v2.exe. See Figure 10.
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DEMO MANUAL DC1223A-B

APPENDIX B: DC410 EMULATION MODE (WINDOWS XP ONLY)

Figure 6. Hardware Setup Between a DC1223A-B and a DC486 (Can Be DC512, DC486, DC286, Etc.). JP4 Should Be on VCP.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

USB <> Serial

*) Ifyous h came with an i

& or floppy disk, insert it now.

What do you want the wizard to do?

( Install the software automatically (Recommended)
nstall from a list of specific location [Advanced)

Click Next to continue.

o)

o

Found New Hardware Wizard

Please choose your search and installation options.

(%) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best diver found will be installed,

[T Search remavable media (foppy. CO-ROM...)
[] Include this location in the search

v Browse

) Don't search. | will choose the diiver ta install

Choase this opbion to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

<Back |[ Newt> | [ Cancel |

Figure 7. Driver Installation
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DEMO MANUAL DC1223A-B

APPENDIX B: DC410 EMULATION MODE (WINDOWS XP ONLY)

Fle Action View Help

m & RE &

Batteries
Computer

< Diskdrives

7 Display adapters

2 DYDJCD-ROM drives

=) Floppy disk controllers

() IDE ATA/ATAPI controllers
i [EEE 1394 Bus host controllers
8] Infrared devices

< Keyboards

B Network adapters

PCMCIA adapters

5 Parts (COM&LPT)
o Communications Port (COM1)
2 Printer Port (LPT1)
5 USB Serial Port (COM4)

+ 98 Processors

[ S S e e S S N I SR

>

Figure 8. Device Manager

Port M.Eﬂ?ﬂlﬂﬁ—@l Advanced Settings for COM4

L'Eenaral Port Settings | Driver Details |

Bits per second: 50[17\'
Data bits: I_B \_f
Parity: ::Nnne v
-
one v
[ Advanced.. | [ Restore Defaults

Care

COM Port Number: ' "I
USB Transfer Sizes

Select lower settings to comect performance problems at low baud rates.
Select higher settings for faster performance.

Fleceive (Bytes} 4036 v

Transmit (Bytes): 14096 v
B Options Miscellaneous Options

Select lower settings to comect response problems. Serial Enumeratar

. T Serial Printer
Latency Timer (mseck: 16 v
- ) Cancel If Power Off
Timeouts Event On Surprise Removal
: SetRTS On Close
Minimum Read Timeout (msec): = Disable Modsm Ctl At Startup
Minimun Write Timeout (msec): |0 v

sl ] |

Figure 9. Change the COM Port that USB is Emulating
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DEMO MANUAL DC1223A-B
APPENDIX B: DC410 EMULATION MODE (WINDOWS XP ONLY)

5 - [E1xi}
File Edit Operate Windows Help idatha
(&) @n]
B
Power By Status Charging Status Batt Present Status
I Power ByAC | | Chaging BattA I | 8atlsA&BFtesent|

SME Manual Control
OFF [TT ON

Serial Port
Com3 -

Send SMBCmd  Battinfo. SenalPot

L4 | _-Ij

Figure 10. Launch DC486 Software and Select the COM Port Emulated in Step 8
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DEMO MANUAL DC1223A-B

APPENDIX C: SCHEMATICS AND BILL OF MATERIALS

ITEM QTY | REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
1 15 | C1-C3, C5-C11, C13-C16, C18 | CAP, X7R 0.1uF 16V 10% AVX 0603YC104KAT2A
2 1 C4 CAPR, X5R 1pF 16V 10% TAIYO YUDEN EMK107BJ105KA-T
3 1 C12 CAP, X7R 0.01pF 25V 10% AVX 06033C103KAT2A
4 1 C17 CAPR, X5R 100pF 6.3V 20% TAIYO YUDEN JMK325BJ107MM-T
5 1 C19 CAP, NPO 330pF 25V 5% AVX 06033A331JAT2A
6 1 c20 CAPR, X7R 2200pF 1kV 20% AVX 1206AC222MAT2A
7 2 | C21,(23 CAPR, X5R 22uF 25V 20% AVX 12103D226MAT2A
8 2 | C22,C24 CAPR, X5R 10pF 10V 10% TAIYO YUDEN LMK212BJ106KG-T
9 2 | D1,D3 LED, GRN PANASONIC LN1351CTR
10 3 | D2,D4,D5 SCHOTTKY (COMM-ANODE) DIODE DIODE INC. BAT54A-7-F
11 2 | D6, D7 SCHOTTKY DIODE, DUAL SQOT23 DIODES INC. BAT545-7-F
12 2 | B E2 TURRET, TESTPOINT MILL MAX 2308-2-00-80-00-00-07-0
13 1 FB1 FERRITE BEAD, PBF STEWARD MI0805K400R-10
14 3 | JP1-JP3 HEADERS, DBL. ROW 2 x 3 2mm CTRS. SAMTEC, TMM-103-02-L-D
15 1 JP4 HEADERS SQ. POST DBL. ROW 2 x 3, 0.1mm CTRS. | SAMTEC, TSW-103-07-L-D
16 1 JP5 HEADERS, 1 x 3, 2mm CTRS. SAMTEC TMM-103-02-L-S
17 1 J1 USB CONN, TYPE B RECEPTACLE MILL-MAX 897-43-004-90-000000
18 1 P1 CONN, DB15-M 2mm AMP INC. 574-9767-1
19 1 P2 HEADERS, DBL. ROW 0.1mm CTRS. SAMTEC TSW-112-07-L-D
20 1 Q1 XSTR. NPN 40V 350mW SMD SOT23 DIODES INC. MMBT3904-7-F
21 2 102,08 MOSFET, N-CH. 60V 115mA S0T23 DIODES INC. 2N7002-7-F
22 3 | R1,R2,R8 RES., CHIP 15k, 0.1W, 5%, 0603 YAGEO, RC0603JR-0715KL
23 2 | R3,R4 RES., CHIP 7509, 0.1W, 5%, 0603 YAGEO, RC0603JR-07750RL
24 11 | RS, R6, R9, R10, R12, R16, RES., CHIR 10k, 0.1W, 5%, 0603 PANASONIC ERJ3GEYJ103V
R19, R32-R34, R36
25 2 | R7,R37 RES., CHIP 49.9k, 1/16W, 1%, 0603 YAGEO, RC0603FR-0749K9L
26 1 R11 RES., CHIR 5.1k, 0.1W, 5%, 0603 PANASONIC ERJ-3GEYJ512V
27 1 R13 RES., CHIP 5.11k, 1/16W, 1%, 0603 NIC COMP CORP, NRCO6F5111TRF
28 1 R14 RES., CHIP 80.6€, 1/16W, 1%, 0603 YAGEO, RC0603FR-0780R6L
29 3 | R15,R26, R29 RES/JUMPER, CHIR 0, 1 AMP, 0603 YAGEO, RC0603FR-070RL
30 0 | R17(OPT) RES/JUMPER, CHIR 0, 1 AMP, 1206 YAGEO, RC1206FR-070RL
31 2 | R18,R25 RES., CHIP 1.5k, 0.1W, 5%, 0603 YAGEO, RC0603JR-071K5L
32 1 R20 RES., CHIP 100k, 0.1W, 5%, 0603 VISHAY, CRCW0603100KJNEA
33 2 | R21,R28 RES., CHIE 1MQ, 0.1W, 5%, 0603 YAGEO, RC0603JR-071ML
34 1 R22 RES., CHIR 470€2, 0.1W, 5%, 0603 YAGEO, RC0603JR-07470RL
35 2 | R23,R24 RES., CHIP 279, 0.1W, 5%, 0603 YAGEO, RC0603JR-0727RL
36 0 | R27,R31 (OPT) RES/JUMPER, CHIR 0, 1A YAGEO, RC0603FR-070RL
37 1 R30 RES., CHIP 2.2k, 0.1W, 5%, 0603 YAGEO, RC0603JR-072K2L
38 1 R35 RES., CHIR 16.9k, 0.1W, 1%, 0603 VISHAY, CRCW060316K9FKEA
39 1 R38 RES., CHIP 26.7k, 0.1W, 1%, 0603 YAGEO, RC0603FR-0726K7L
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DEMO MANUAL DC1223A-B

APPENDIX C: SCHEMATICS AND BILL OF MATERIALS

ITEM QTY | REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER
40 1 R39 RES., CHIR 102k, 0.1W, 1%, 0603 YAGEO, RC0603FR-07102KL
4 1 R40 RES., CHIR 41.2k, 0.1W, 1%, 0603 YAGEO, RC0603FR-0741K2L
42 1 S1 SWITCH, EVQPJS05K PANASONIC EVQPJS05K
43 1 T TRANSFORMER, 2.5:1:1 PULSE PA0510NLT
44 1 U1 .C., SMBUS ACCELERATOR LINEAR TECH. CORP LTC1694CS5
45 1 U2 .C., ANALOG MULTIPLEXER TEXAS INST SN74LV4052ADRE4
46 1 U3 .C., 3-SUPPLY MONITOR LINEAR TECH. CORP LTC1326CS8
47 1 u4 .C., MICROCONTROLLER, (#FW410V3) PROGRAM | MICROCHIR PIC16F76-1/SO
48 1 us .C., LOW PWR. RESISTOR SET 0SC. LINEAR TECH. CORP LTC1799CS5
49 1 ué I.C., SERIAL DATA TRANSFER FUTURE TECH. DEVICES INT’L FT232BL(PBF)
50 1 u7 .C., ISOLATOR NARROW BODY AVAGO TECH. HCPL-091J-000E (PBF)
51 1 us .C., EEPROM MICROCHIP 93C46B-I/MS
52 1 U9 .C., DC/DC XFMR DRIVER LINEAR TECH. CORP LT3439EFE
53 1 u10 .C., LDO REGULATOR LINEAR TECH. CORP, LT1761ES5-SD
54 1 U1 .C., LOW DROPOUT W/SHUTDOWN LINEAR TECH. CORP LT1121CS8-5
55 3 | XJP1-XJP2, XJP5 SHUNT, 2mm CTRS. SAMTEC 2SN-BK-G
56 1 XJP4 SHUNT, 2 x 2, 0.1mm CTRS. SAMTEC MNT-102-BK-G
57 1 Y1 CER. RESONATOR, 6MHZ MURATA CSTCR6MO00G15L**-R0
58 4 | MTG 4 CORNERS STAND-OFF, NYLON, 0.25 TALL KEYSTONE, 8831 (SNAP ON)
59 1 CABLE A-B MALE DBL SHIELD 2M ASSMANN ELECTRONICS AK672
60 1 MINIGRABBER TEST CLIP PATCH CORD, BLACK | POMONA 3781-12-0
61 1 MINIGRABBER TEST CLIP PATCH CORD, BLUE POMONA 3781-12-6
62 1 MINIGRABBER TEST CLIP PATCH CORD, WHITE | POMONA 3781-12-9
63 1 FAB, 1223A_REV2.PCB DEMO CIRCUIT 1223A-B
64 1 STENCIL: ST-1223A-REV0 STENCIL 1223A
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DEMO MANUAL DC1223A-B

APPENDIX C

SCHEMATICS AND BILL OF MATERIALS

I F)

3 g
€ o T oo NSZAFY VEZZUVEZZ)HNLAVOINIMAYORO0  Bo0g '9) enuer Aepsata yy -a0uBlsisse Joj BuysauIBuz suonesyddy’
——— Jeaur 10BIU00) *ANjIqeII) J0 82UBWIONSd N2 1038
[ VETTI 3Inda) owsq as FADIDAHD) Apueoyubis Aew 1noAe| preoq jinouo pejund pue uopnyisans
L Joquiny Wwewnseg [enjoe ay} ur uoiesado a|qeljel pue
pieog soepolul |dS/SNANS o1 asn | FAOUdY
- fuwy prvg  RIAANIONE
Ao asn Jowojsng Jo4 (xvd) Bmo,vmwﬂmoww - “sped ABOJoUY0a Jeaur] Ylm asn 10}
JUapyYU0 017 0061-cE7180Y) 0ppog ANy INMVAA payiddns pue ABojouyoa | Jeaur o} Aresdiidoud sy oo iy
Woo IeBu M 58096 V0 ‘SVLId TIN
b QAT9 AHLYVOON 0€91 STVAOUddY
NOILYIOJIOD ADOTONHDIIAL dVaINI
v v & EZ7] Yo'l £
wud @ i JRENTIS 1Y 1T o
@ 6 o e o
2g 108 ar 108 T i
28 vas 8 o arvas @
1% S — ) 90Hd
TV " & ———nawsoon
o o5
s < x5}
8 ¢ 28 WHL
T8 9 § T8 WAL [ xtod >
d
:00u vas 4 € Isow
4 4 [Bivd anve anis >
Iy osin
SN )
WS DOA (o) 2d 2z}
wwz - —
R SI5 400 o i
20 g 00
— 108 = vy
° [Cemase>———— .
: aDs S i & 100102050 ne b
G VS P e e sy
S P rasmvnas
L 1evas h= paatt NIHTO/OSO [ - 1no o
T 5 2 T %
B 008 A +>
. S
o ISSA [ mmoamtomﬂ L\ﬂ
! T 184 zssh
: o ! & y
28 WHL vad 4o an
pan: &S e )
oo | Zay aan 1353 01
9 W TESE G gy °
Id 1Y) Ve | 8 20AS s 4]
ey
sngs oA DOAS o i ERTTERTY
o iy W +0BELENN T
EETN i ovd —] 1s¥ ano |
i — 9 o o HIOWddA ad 15y YOOA \ﬁ
Y ' Lo ¢ ano
T oa 3Re —{ 1sus SO0A )
08 b7 ok ALy
EEMM m AN S5 ony Y oswLmad —g ¥ £00A
SEL A z N weEr O MOL QMO 8509261011 SRS
NOILO3LOYd T o 2y S TS T en
as3 Mﬁ HOTSONTNS 201S SNGWS DA
L51ve SHNOD e
a Sy
Nﬁ N¥©
05z
% M K
) . M
LvrsLve
w SWIOD
8iS
NHD
05z
ld
F{2SneNs  ONtp— 4 ~
uado a
ano —w 93RS
soy o G&7)
691 o+ Isnews  0on 0 A
dnrind 108
I3 =
- SSOVOILY srgms oA
it
SENS DA
i i 3dALOLO¥d IsL i 0 i
Qa3A0YddY 7 aLva 7 NOILdIHOS3a 7 >mm7 003
AOLSIH NOISIAZY

dc1223abfa

LY N

.




€ ot _mgh_ ooz ‘91 fenver ,mﬁwém\s -
] vezziunogoweg _ Tas i
pieog soeuaU| |dS/SNGINS O gSN N AIAOUAAY
Auo 8sn Jawojsn) 104 (Xv4) £050-vE¥(80Y) Auu) parg  HAINIONA
- _m__mmu_%o.o o1 - @%—ww%mm.ﬂx omprog Apny  INMVIA

(oD eaL MM QA8 AHLAYOOW 0€9)

NOILYIOLIOD ADOTONHDIIL 3VvaANIT

STVAOYUddY

DEMO MANUAL DC1223A-B
SCHEMATICS AND BILL OF MATERIALS

31vy anve dn 1S

JoAUQ 1aLd
AN 7
= 3 ¥
(1do) | mm Q o o BSNTO0A
o 7 Bgrq #3315 ] B
o ZaNe LOND | N =
e oN oN T g M nod AN
___ w z ﬁwﬂﬂox;u 9
[siodood T NI 7100 1 Na ON g
[ XL old 5 il £1N0 G—ppd #03X % oleL
< sl¥drod T ¢no 7 NI B—pq #03XL T S0 00 ¢
— 624
< 1no IN N3aXL L
Xy Old i T N ST SN/I-890€E6 8sN"00A
o ZaNe 7 LaND = " - o
2a0n 1aan (o) 8 O T
0 B—q #3200 A
Elyr— } —Lanio 124
515 7 FH60-TdOH 7o B #iS0 .
n 0 Bq #ila >p———— 8SN700A =
= d #510 ﬁﬂ ano
05 7 SN 00N ooy 4 . m w
q
24 - o I3 T
{74 =
NOILVIOSI o < £ snan
114 S<< Z = 400
588 8 asn
n N ud i
= 400
01-400PXS080IW
= 010 ac
H o 4o H [EE] 1
6 SN 00N Sen
80
4n°0
001
02y o L
SN°00A
oL X
- 8SN00A
asfi 0on T
aNo8sn
13
E) T a ) I I 2

APPENDIX C

dc1223abfa

13

LY N



DEMO MANUAL DC1223A-B

APPENDIX C

SCHEMATICS AND BILL OF MATERIALS

El I q T 5 I 3 I
€ p € _ooﬁ_ Booz ‘g1 krenver Kepsoupam e
[4 IN2J19 OW?d F
ey <WNNP H. .o D JBQUINN Juswnoog Qm ADIEHD
pJeog adep8iu| |dS/sngINS 01 gSn al }QIAOYddV
AuQ asn Jawoysn) Jo4 (Xv4) L0S0-7€(807) S puae MANIONT
- |EnuapyuOD D17 0061-2€+(807) 0 10g fpny  INMVIA
oD IEaLI A 5£056 'V 'SYLIGTIN
! QA8 AHLEVOIN 0€91 m|_< >°~_ ddv
NOILYIOdIOD ADOTONHDIL dVANIT
a
%) % %)
“l ' xN\oﬂ WG T ® IO
0L o bew o eed
R v_m\&v NS
s " 201 ° = anzz
o X 4o} €20
rt | oey anzg @ 1o N
- 120
SNEWS D0A I ca i N Pﬂ 880124111 e
= - 0AS i osiesnA
SPENS"O0A 05653192111 osIasn A
oin
M
4doozz %l
FLsrsive 020 o M69h — Jdoge
IN0ISOVd o sey 610
I8y
o 04 51 8700
810 eey

B>

7]

osI'g

EPRSieiv:]
9a

3436€vEL1 =}
6n

NOILVY10SI

dc1223abfa

LY N

14




DEMO MANUAL DC1223A-B

SCHEMATICS AND BILL OF MATERIALS

APPENDIX C

I

L 2z

3 5
€ 1o T NggufBy 00 8VEZZNEVELZIVELZHIUNLAVOINIMOYONORD | 6002 '+ 1s0Bny epsend -aoueisisse Joj Buuseuibu3 suoneoddy
Jeaur joeju0Y “Ajjigeras 10 souewLIouad A 18)e
W _ VEZT 3ndaI) owsq as SADIDTHD) Apueoyubis Aew jnoAe) pieoq unouio pejuud pue uonnisqns
b DO DR p—— jusuodwoy "uoneaydde [enjoe auj ul uoieIado a|qelal pue
n ~ads 1adoud Ayian 0} Ayjiqisuodsas $18LWOISND BY} SUTBLS] )i ‘1BASMOY
pIeog 80BlIBIU| |dS/SNEINS O §SN o ———— suoleoyy10ads payddns-Jawoisno sjeaul Jeu) 1nould & ubisap . -
v fuue) praeq “HHANIONG 0} Oya 158q & apew Sey ABojouyos | JEBUrI@INION 19WoISND
Ao esn Jawosng 104 (xv4) Bmc.vvamc«.W — T suied (BoIoU00 1 J56UN UM 05 10y
- [enuapyued 017 0061-CEV(80Y) g fpmy payiddns pue ABojouyos) seaur] o) Arejaiidoid i 1IN0 Siy] "
. 5606 Y0 'SYLIATIN q V-V 0d
02" JBUI| MMM
A8 AHLIVOOWN 0E9L STVAOYddY
NOILVIOJIOD AOOTONHIIL dVINM m Hx
'
@TL02L1-MSL
O3UWVS
paz] 7O OT% 22 o e
© Ot s —pp—1—fo
_ 0 O _ D0AS 0 O
28 108 T Ll ar 108 7
e 710 O avas T2
18 108 o 10 ©f 3 S0ud
[ Tvas 2 W [© O snaws oA
10 ©f T MOS8
10 ©f 5 8ss
710 © EERT
™5 710 © TERL
i
o) Va5 710 OfF SO
0 B
1y S
SNEWS DA E
B
e 0 w
-Lol6 N shy 001
Ul WY =
o iy
T
1NOYT0Z0S0 |5 e e
. v <] B sasymruas o el
o NDF0/40S0 - 1no o | 5
T 00y AV A ) 1
T
1SSA | mwommtwﬂ R
L i 184 zssh
N : , =
pu i B QT w0
o TSI tC | Sy aan 13534 oL
e S| 2.9
Id 1Y} [FtE1 T A 23RS IS 4]
23RS
sngWs oA DOAS o P TN
AN #a —olevd NMV
331 | o VOGELANN — 14 ano |
' o A a0 ] 10
i oon T ovd HIONddA [-—o—s o 1 <8>AL
Flon Sohs —{isss  soon a0
08 o oL R
¢ Ll | A S5 o Y1 oSt —g ¥ £00A
SEY AL z M ygerQ YO & N0k 8S00Z€10L1 23RS
NOILO310¥d TH oA =" oS Tw S T n
as3 HAVZSOPNTPING 20AS SNANS DDA
al
Lurelvs s RS
M YO
% ] P 052
Nﬁ 7 i
€Q
LWsLve
H SWIOO
@ ans
N&O
052
= Flsnans N |p— |
usdo le . w ™
3y @j 1o e NS
4691 =i + lSnans  oon o 2z
dn-ind vas dn-ind 108
S0¥691011 L
XSh Pl 1n SNEWS 0A
Y Y
E
SNENS DDA SIS -
LWUenyd | 60/k 80 (108) 9-2d '(vas) r-zd 14
W13, 96URy) anjep g
1nuenyy | 60182190 €
aseaj9y 15T ojojojfo
Q3A0HddY 3wa NOILdIHOS3a av|ad|od|as
AYOLSIH NOISIAY #NOISIAY
£l T g 5 T v

dc1223abfa

LY N



3 T a T ) T El T v
€ o T oo [ 600z 11 3506y “fepsan. o5
b —
4 VEZTL I OURA - eg | TS AAIDTHO
pseog soepalU| |dS/SNAINS O} SN N AAAOULAV
AuQ 8sn Jewoysng 1o (xv) L0S0-vEr(80Y) fuun) pvq MTINIONT
- [BjUBpYUOY 011 008}-2€#(807) oppOg APy INMVIA
i 66096 'V 'SYLITIN
i GAT8 AHLEVOOW 0891 STVAOHddY
NOILYIOdIOD ADOTONHIAL dVaNI1

SCHEMATICS AND BILL OF MATERIALS

v [0 [0 O]
A @ m& o] raua
\_m>:n_7HDE
AN 7
o | | = 22 3 SN 00A
o B—grq #3375 & _ 0 _
0 zano 1aN9 . = =
5 T =
el =gy #N3uMd
—or N N f— Lo hmEln|A_ ~ noa  ane
[ swdood N #100 |5 v1va33 | Nia oN
[ xod 5 7 N £10 | Epq #aaTXY 833 ¥ onL
<_swdiod ~ e 2o 7 N Q) #aITXL 033 5 —so 00 5
< X4 0id s 10 IN - 5y N3AXL 1no.x S asoon
o 20ND 7 LaN9 = " - N
2aon 1aaA (1d0) o i
ELIN } 4nLo 2 #aa
— ES ]
1 TSO.#_OI it e k! NiLX )
n . 517q A0 #1353 Py————— 85100\ =
¥
o #s10 #Ln0LSY aNo
0AS SN 00A o 24 1
#S1M dassn +a
€ z w2y @ ¢
axy wassn ——— a
NOILYT0SI O N = oo
T S.c z = 4100
333 8 £ asn
= s 1eceed - 4% r
n =
200N2 = a0 1o,
€0 :olﬁ o 01-4005XS080I
= oo ac
n H 4o el 184 1
ano snen
60 -
I8 8SN"00A
200N
20 anvo
004
o2y 0
SN 00A
0 =
o SN 00A
8N 00A
aNoEsn
13
3 T a T ) T ) v

DEMO MANUAL DC1223A-B

APPENDIX C

dc1223abfa

LY N

10




€ 1 € s

g
_ 6002 1} jsnbny ‘epsany .

4

1y

VEZZ) 1IN0 owiaq

JOQUINN JusWwnoog

as

AMIDAHD

pleog sdepalu| |dS/SNEINS 01 gSN

AIAOdddY

oniL|

Aluo 8sn Jswoysny Jo4
- [epuapyuo)d 911
Wwoo Jeaul| MMm

(Xv) £0S0-v€+(80%)
0064-2€+(80%)

€096 VO ‘SYLIdTIN
QA8 AHLYYOON 0£94

NOILYIOdIOD ADOTONHIIL dVINIT

fuwey paeq FHAANIONG

oyrog Apnmy  INMVIA

STVAOYUddY

DEMO MANUAL DC1223A-B
SCHEMATICS AND BILL OF MATERIALS

Sdr
AS

AEE (B

SNGINS 0N

%l %L
AL9T
w34 T

66y aNg
72 5 rav NGHS
184
H T 1no NI
as-6s3194111

SNEINS™O0A

on

44-S¥51ve
0

ol
€6y

4no
810

3ol w ¥GX
oey ST

4nze
120

osIgsn A

4dooze
020

i

)

INOLGOVd

2NN |
7SN 3L-S¥51v8
oSl gsn A o

P

D
=1

NOILY10SI

D
7 S
2

dc1223abfa

ks
© Pe— — anzz
€20
T Lno T
S8SOIZLT  (grasa
33¢2¢
22858
o ©
~ 1y
sy
10—
8100 =
ONAS f—T
¥100 NaHS
=
=
EEELTh I
6N

APPENDIX C

However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
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DEMONSTRATION BOARD IMPORTANT NOTICE
Linear Technology Corporation (LTC) provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Linear Technology is intended for use for ENGINEERING DEVELOPMENT
OR EVALUATION PURPOSES ONLY and is not provided by LTC for commercial use. As such, the DEMO BOARD herein may not be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including but not limited to product safety
measures typically found in finished commercial goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may or may not meet the technical requirements of the directive, or other regulations.

If this evaluation kit does not meet the specifications recited in the DEMO BOARD manual the kit may be returned within 30 days from the date
of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY THE SELLER TO BUYER AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECGIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTC from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. Also be aware that the products herein may not be regulatory compliant or
agency certified (FCC, UL, CE, etc.).

No License is granted under any patent right or other intellectual property whatsoever. LTC assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

LTC currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

Please read the DEMO BOARD manual prior to handling the product. Persons handling this product must have electronics training and
observe good laboratory practice standards. Common sense is encouraged.

This notice contains important safety information about temperatures and voltages. For further safety concerns, please contacta LTC application
engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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