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MAX6900 Evaluation System

General Description

The MAX6900 evaluation system (EV system) is a real-
time clock evaluation system consisting of a MAX6900
evaluation kit (EV kit) and a Maxim MAXSMBus module.
Windows® 98 software provides a handy user interface
to exercise the features of the MAX6900. (Note:
Windows NT/2000 requires additional driver software;
contact factory.) This EV kit is intended to demonstrate
the functionalitgl and features of the MAX6900 real-time
clock with an I“C™-compatible 2-wire interface. It is not
designed to exercise the MAX6900 at its maximum seri-
al bus interface speed. A typical bus interface speed is
in the 90kHz range and depends upon the operating
system and computer used.

Order the complete EV system (MAX6900EVSYS) for
comprehensive evaluation of the MAX6900 using a PC.
Order the EV kit (MAXB900EVKIT) if the MAXSMBus
module has already been purchased with a previous
Maxim EV system, or for custom use in other yC-based
systems.

Component List

REFERENCE | QTY DESCRIPTION

C1,C3,C4 3 0.1uF, 10V X7R ceramic capacitors

C2,C5h 2 10pF, 10V tantalum capacitors

2 x 10 right-angle socket

J1 ! SamTec SSW-110-02-S-D-RA

Ju1, Ju2 2 2-pin jumpers

Open (site for optional 4.7kQ £5%
1206 resistor)

R3 1 49.9kQ +1% resistor

R1, R2 0

U1 1 MAX6900EUT

U2, U3 2 MAX3370EXK-T
32.768kHz crystal, 12.5pF load
YA 1 capacitance
Digi-Key X801-ND
vo 0 32.768kHz crystal, 12.5pF load
capacitance
None 1 PC board, MAX6900 EV kit
None 1 3.5in software disk, MAX6900 EV kit

Windows is a registered trademark of Microsoft Corp.
PC is a registered trademark of Philips Corp.
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Features

4 Proven PC Board Layout

4 Low-Voltage Operation

4 Supply Current Monitoring
¢ Fully Assembled and Tested

Ordering Information

PART TEMP. RANGE INTERFACE
MAXG900EVKIT 0°C to +70°C User supplied
MAXB900EVSYS 0°C to +70°C Windows software

Quick Start

Recommended Equipment
Before you begin, the following equipment is needed:

e  Maxim MAXG900EVKIT and MAXSMBus interface
board

e 12VDC power supply (any supply voltage between
+9V and +15V is acceptable)

e Computer running Windows 98
e Spare parallel port
e 25-pin I/O extension cable

Connections and Setup

1) With the power off, connect the 12VDC power sup-

ply to the MAXSMBus board between POS9 and

GND. The MAX6900 IC’s +5V supply comes from
the MAXSMBus board.

2) Connect the boards together.

3) Connect the 25-pin I/O extension cable from the
computer’'s parallel port to the MAXSMBus board.
The EV kit software uses a loopback connection to
confirm that the correct port has been selected.

4) Install the EV system software on your computer by
running the INSTALL.EXE program on the floppy
disk. The program files are copied and icons are
created for them in the Windows Start menu.

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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Table 1. Jumper Functions

JUMPER POSITION FUNCTION

JU1 Closed* VL = +5V from MAXSMBus module

JU1 Open User-supplied V| < +5V

JU2 Closed” The gupply current-sensing resistor R3 is shorted, enabling communication with the
real-time clock.
The timekeeping supply current can be estimated by measuring voltage across RS.

Ju2 Open 2 S
Communication is not possible in this state.

*An asterisk indicates a default configuration.

5) Ensure that the jumper settings are in the default
position (Table 1).

6) Start the program by opening its icon in the Start
menu.

7) Click on the Set from computer’s clock button to
write the current time of day into the MAX6900.

8) Observe the difference between the computer’s
time and the MAX6900 time.

9) Unplug the MAXB900EVSYS from the parallel port
for long-term drift testing.

Detailed Description of
Hardware

The MAX6900 (U1) is a real-time clock with RAM. The
MAX3370 level translators (U2 and U3) are not required
for normal operation of the MAX6900, but allow opera-
tion at supply voltages down to +2V, while still commu-
nicating with the MAXSMBus board, which is using +5V
logic levels. See Figure 6, and refer to the MAX6900
data sheet.

Measuring Timekeeping Supply Current
The MAX6900 is in standby mode whenever no com-
mands are being sent. To measure the timekeeping
supply current drawn in standby mode, first ensure that
the main screen’s Cyclic Burst Read checkbox is not
checked, remove the shunt from jumper JU2, and mea-
sure the voltage across resistor R3. A voltage drop of
10mV represents 200nA of timekeeping supply current.
For active bus operation (serial bus activity), replace
shunt JU2 to prevent excessive voltage drop across
resistor R3.

Surface-Mount Crystal
The EV kit comes with a 1.1mm cylindrical tuning-fork
crystal; however, the PC board layout accommodates

an optional surface-mount crystal. Only one crystal may
be used.

MAXSMBus Connector
The MAXSMBus board connects to the device under
test in accordance with Table 2.

Troubleshooting
Problem: Unable to communicate while measuring
supply current.

Jumper JU2 must be closed to enable communication.

Detailed Description of
Software

The EV software provides access to all registers. The
main timekeeping registers appear in the main screen,
with other screens accessible from the View menu. To
write to a single register, click on the appropriate regis-
ter select button, set the desired value, and then click
the Write button. Cyclic Burst Read must be disabled
before you can write to a single register. To read a reg-
ister, click on the appropriate register select button,
and then click the Read button.

Main Screen
The Read button reads the most recently selected time-
keeping register. The Write button writes the most
recently selected timekeeping register. The Burst Read
button performs a Burst Read from the timekeeping
registers (except Century). The Burst Write button per-
forms a Burst Write to the timekeeping registers (except
Century). The Set from computer’s clock button writes
the PC’s time into the MAX6900. The Cyclic Burst Read
checkbox tells the software to perform a Burst Read
from the timekeeping registers, at a rate of approxi-
mately 4 times per second. Updates are shown in the
register display, along with the difference between
MAX6900 time and the host PC’s time (Figure 1).
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Table 2. MAXSMBUS Connector Signals

that the corresponding bit is a logic 1. The Read button
updates the most recently selected Setup register’s
checkboxes. The Write button writes the most recently

Auxiliary Functions

2-Wire Diagnostic
The transition from evaluation to custom software devel-
opment requires access to the low-level interface. Access
the 2-wire diagnostic from the main screen’s View menu.
The 2-wire Diagnostic screen allows you to send general-
purpose SMBus commands. The Hunt for active devices
button scans the entire address space, reporting each
address that is acknowledged. The two most-often-used
protocols are SMBusReadByte and SMBusWriteByte.
SMBusReadByte transmits the device address, a com-
mand or register select byte, then re-transmits the device
address and reads 1 byte. SMBusWriteByte transmits the
device address, a command or register select byte, and

SPI/3-Wire Diagnostic
The transition from evaluation to custom software devel-
opment requires access to the low-level interface.
Access the SPI/3-wire diagnostic from the main
screen’s View menu. The SPI/3-Wire Diagnostic screen

PIN NAME I2C INTERFACE
1 45V Optional +5V supply selected Setup register (Figure 3).
2 GND Ground
3 SDA SDA
4 GND Ground
5 GND Ground
6 GND Ground
7 SCL SCL
8 GND Ground
9 SMBSUS No connection
10 GND Ground
11 ALERT No connection
12 GND Ground
13 ALERT2 No connection
14 GND Ground 1 byte of data (Figure 4).
15 OUTA No connection
16 GND Ground
17 OuUTB No connection
18 GND Ground
19 GND Ground
20 RAW PWR No connection

Note: Odd-numbered pins are on the outer row. Even-numbered
pins are on the inner row.

The Hour register setting can be switched from 12hr
format to 24hr format by clicking the -->24 button.

RAM Screen
The Single Read button reads the most recently select-
ed RAM location. The Single Write button writes the
most recently selected RAM location. The Burst Read
button performs a Burst Read from the entire RAM. The
Burst Write button performs a Burst Write to the RAM.
Normally, all 31 locations are read, but the Burst Write
length can be reduced. Burst Write always begins with
RAM location 0. The Preset Data button performs a
Burst Write to the RAM, setting all data to the same
value (Figure 2).

Setup Screen
Each Setup register is represented by a group of eight
checkboxes, one for each bit. A checkmark indicates

MAXIMN

allows you to send SPI or 3-wire commands, or manipu-
late the parallel port pins directly. Each of the 25 pins is
represented by a checkbox. A checkmark means that
the corresponding pin is at a logic-high level. Pins that
are inputs to the PC are grayed.

The bit-banging SPI diagnostic transmits data using
synchronous serial format (similar to Motorola’s
68HC11 SPI interface). The SPI interface sends and
receives data simultaneously on separate pins. Parallel
port pin 2 drives the clock, pin 1 drives DIN, pin 4 dri-
ves chip select, and pin 11 senses DOUT. Pins 2, 4,
and 11 are inverted by open-collector drivers, while pin
1 drives DIN directly.

The 3-wire interface uses a bidirectional data pin. The
MAXSMBus board implements the 3-wire interface by
using an open-collector driver. Pin 2 drives the clock,
pin 3 drives data, pin 4 drives chip select, and pin 11
senses data. All these signals are inverted by the open-
collector drivers. The least-significant bit (LSB) is trans-
mitted first, and (CPOL = 1, CPHA = 0) mode is used
(Figure 5).
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iﬁ Maxim Real-Time Clock Evaluation Software: MAXE300

Options  View Help

Interface: 120 Clock Regizter Fegister Field Data Fraw Hex Data

Wwihite[offzet 9, 20] Second | |35 =1 00, F9 35
Seconds ]
Address / Command Byte Minute | |35 =l 00.59 35
CLOCK READ [hex) 1 ]

CLOCK. "%RITE [hex] 80

Read | Burst Read | Hour ITﬂ oo 23 18
Write | Buirst Wirite | s @ 24HR O AM O PM
[¥] Cyclic Burst Read Date | Irj' oA 16

161—‘:-1::1;5—:2:365:]1 Month | |3—j 0.1z U3
offset 0 sec Dag of sk | IE_ﬁ o oor 06

i Set from computer's clock I o |-|_ill _ o
Century | Wj 00..99 20

Figure 1. Main Screen

#5 Maxim RTC Evaluation: RAM [_Ta] x]
Liacation Hex Data & ~
Addrezs / Command Bute P Test Config |
Rk READ [hes] a1 U
[ D7: whrite Protect [ reserved
Rk WRITE [hex) m 1 FF [T DE: reserved [T reserved
3 2 FE [ D5 reserved [ reserved
Single Fead | Burst Read | ] D4 reserved [ reserved
. - - 3 FF [T D3 reserved [T reserved
Single Wrie | Burst Wrte | 4 FF ] D2 reserved ¥ reserved
[T D1: reserved W reserved
Burst write length: |31 j 5 FF ] D reserved Pl reserved
5 FF
Address / Command Bute
7 FF -
SETUP READ [hex] &1

SETUPWRITE [hex] 01
Figure 2. RAM Screen
Fead | Wiite |

Figure 3. Setup Screen
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SMEBus Protacal: MAXSMEBEUS Hardware Detected
|4 - SMEusReadByte(addr.cmd) > datad Show Pinz |
[C] repeated start pause Device addresz:  Command: Transmit D ata
Hunt for active device3| I':l?'l"-"‘1 ;I IDHSB ;I I LI
Preferred data format: (80 Hexadecimal ) Decimal ) Sting
ShBuzReadByte(0xwd] 0x39] - 003 ;I
ShBuzReadBute(lwd] 0287] > 0416
SkBusReadBute[0nAl 0493 - 0x20
SMBusReadByte0xA1 0480 --» 001
SMBusReadByte0x41 0488] --» 006
4 k
ISMBusHeadByte[D:-:.-’-‘-.'l 0=8B] -» 0=06 &ppend |
This two-wire interface iz slow and does not tolerate other bus masters.

Figure 4. 2-Wire Diagnostic

W 1] Spare Output &

rBit Banging SPI Diagnostic—

[#] 14] Spare Output B
[ 2) SMECLKH out SCK clock output pin: |2 "I
v 15] HoldingClock #
[ 3)sMeDaTa o [0 HI el =] o [0500 5] ke
] 4)SMBSUG o 1 15 unsed utpul [ CPOL=1 (clock idles high)
[ 5l Loopback out ¥ 17) uruzed output 7] CPHA=T [samp 2nd edge]
O BMasktlents | 1Saend et L L
[T CS active high, idle low
[ 19] ground
] 71 Maskalert2# ¥ Send & receive MSB first
20 i
[ 8] MaskStarti O 20 grew MO5I data output pin: |3 'I
M 9 CaptureEnable [ 21) ground Data bytes to be written:
1 101INT gt 7 22) ground [0 2.0434,056
=1
[ 1)SMEDATARIn 1 231 ground Send Now | epeat [I 15
) ] 24) grovnd
[ 12) SMBCLER in MISO data input pin: |13 'I
1 13) Laopback in O 25) groud D ata bytes received:
Base address: (& 0:378 (O 0278 O 0s3BC I

Log: [off | «| [ Show Eit-Banging SPI Diagnostic mebackl F = =
[ Dizable pin 2..9 Drivers

Figure 5. SPI/3-Wire Diagnostic
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J1-3 > sDA
>
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J1-9 >N—C
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a3 HNE

s5 S

g7 S

VCC O MAXSMBus BOARD
Ji-1 N2 >——

-4 >——
J6 >
-8 >4
J1-10 >——4
J-12 >——4
14>
J1-16 >——4

v R3 JU2
1 49.9kQ2 o
Vee V
' 1 ¢
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U2 GND L om
MAXIMN _—L—
MAX3370 - ]
3
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NG —

3120 >—
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Figure 6. MAX6900 EV Kit Schematic
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O /Vi/1X1/vi Q ® o

1-408-737-7600
MAX6900 EVALUATION KIT

a2 VL GND VCC
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om °
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o0 oo
S ee Ve Ee .
S ee oo
Z oo ] R3U3@ oo
Z ee anEmet |n oo
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LX) |—| Cbﬂ- C4|:| @& SCL o0
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MADE IN THE USA
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Figure 7. MAX6900 EV Kit Component Placement Guide— Figure 8. MAX6900 EV Kit PC Board Layout—Component Side
Component Side
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Figure 9. MAX6900 EV Kit PC Board Layout—Solder Side

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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