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General Description

The MAX9611 evaluation kit (EV kit) is an assembled
and tested PCB used to evaluate the MAX9611 high-side
current-sense amplifier with an integrated 12-bit ADC
and a gain block that can be configured either as an op
amp or as a comparator. The on-board microcontroller,
which is connected to the PC through the universal serial
bus (USB) port, acts as the 1°C master.

The EV kit also includes Windows XP®-, Windows
Vista®-, and Windows® 7-compatible software, which
provides a simple user interface for exercising the
device’s features. The program is menu driven and offers
a graphical user interface (GUI) complete with control
buttons and status displays.

The EV kit comes with the MAX9611AUB+ installed
(noninverting configuration). Contact the factory for free
samples of the pin-compatible MAX9612AUB+ (inverting
configuration).

N AXI/

MAX9611 Evaluation Kit

Features

¢ 60V Current Sense with Integrated ADC
¢+ Windows XP-, Windows Vista-, and Windows

7-Compatible Software

+ On-Board Microcontroller to Generate 12C

Commands

¢ Easy-to-Use, Menu-Driven Software
¢ USB-PC Connection (Cable Included)

Ordering Information

PART TYPE

MAX9611EVKIT+ EV Kit

+Denotes lead(Pb)-free and RoHS compliant.

Component List

DESIGNATION | QTY DESCRIPTION DESIGNATION | QTY DESCRIPTION
C1 C12 Ci4 10pF £10%, 16V X5R ceramic 1uF £10%, 100V X7R ceramic
' 02(’) ' 4 capacitors (0805) C26 1 capacitor (1206)
Murata GRM21BR61C106K Murata GRM31CR72A105KA01L
22pF £5%, 50V COG ceramic 10000pF £10%, 100V X7R
C2,C3 2 capacitors (0603) ca7 1 ceramic capacitor (0603)
Murata GRM1885C1H220J TDK C1608X7R2A103K
0.033pF +10%, 25V X7R ceramic H1 0 Not installed, 10-pin (2 x 5)
C4 1 capacitor (0603) header
TDK C1608X7R1E333K JU1,JU2,JU3 | 3 | 3-pin headers
0 i Ju4, JUs 2 5-pin headers
C5-C10, C17, 0.1uF ;10@, 16V X7R ceramic p .
C18, C23 9 | capacitors (0603) L1 | | Ferrite bead (0603)
’ TDK C1608X7R1C104K TDK MMZ1608R301A
C11, C13, o i 1.49A, 30V p-channel MOSFET
C21. C22. 1uF ¢1.0A>, 16V X5R ceramic M1 1 (3 SOT23)
C24, C25, 8 | capacitors (0603) Vishay Si2303BDS-T1-E3
029' c30 TDK C1608X5R1C105K
’ P 1 USB type-B right-angle PC-mount
10pF £5%, 50V COG ceramic receptacle
C15, C1e 2 capacitors (0603) OUT, RS+, 4 Test boint d
Murata GRM1885C1H100J RS-, SET est points, re
C19 Co28 0 Not installed, ceramic capacitors R1, R2 2 | 27Q +5% resistors (0603)
' (0805) R3, R14, R15 3 1.5kQ +5% resistors (0603)

Windows, Windows XP, and Windows Vista are registered trademarks of Microsoft Corp.

MAXIN
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For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.
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Component List (continued)

DESIGNATION | QTY DESCRIPTION DESIGNATION | QTY DESCRIPTION

R4 1 470Q +5% resistor (0603) U3 ] 2.5V LDO regulator (5 SC70)

R5 1 2.2kQ +5% resistor (0603) Maxim MAX8511EXK25+

R6 1 | 10kQ £5% resistor (0603) Adjustable-output LDO regulator

R7 1 169kQ +1% resistor (0603) U4 1 (5 SC70)

R8 1| 100kQ +1% resistor (0603) Maxim MAX8512EXK+

RO_R13 0 Not installed, resistors—shorted Us ’ 1.8V LDO regulator (5 SC70)
with PCB trace (0603) Maxim MAX8511EXK18+
R16, R23 2 20kQ +1% resistors (0603) U ] Level translator (10 uMAX)
R17 1 402Q +1% resistor (0603) Maxim MAX1840EUB+
R18 1 4.02kQ +1% resistor (0603) u7 1 UART-to-USB converter (32 TQFP)
R19, R20, R21 3 1MQ +£5% resistors (0603) us 1 93C46 type 3-wire EEPROM (8 SO)

R22 1 1.65kQ +1% resistor (0603) 16MHz crystal (HCM49)

R24 0 Not installed, resistor (0603) Y1 1 Hong Kong X'tals

R25 1| 8.06kQ +1% resistor (0603) SSM16000N1HK188F0-0

R26 1 6.65kQ +1% resistor (0603) 6MHz crystal (HCM49)
0.1Q +1% current-sense resistor Y2 1| Hong Kong X'tals

R27 1 (1206) SSL60000N1HK188F0-0
Vishay WSL1206R1000FEA — 1 | USB high-speed A-to-B cables, 6ft
Current-sense amplifier, 12-bit — 5 | Shunts

U1 1 ADC (10 uMAX®) — 1 PCB: MAX9611 EVALUATION KIT+
Maxim MAX9611AUB+ *EP = Exposed pad

U ] Microcontroller (68 QFN-EP*)
Maxim MAXQ2000-RAX+

Component Suppliers

SUPPLIER
Hong Kong X'tals Ltd.
Murata Electronics North America, Inc.
TDK Corp. 847-803-6100 www.component.tdk.com
Vishay 402-563-6866 www.vishay.com
Note: Indicate that you are using the MAX9611 when contacting these component suppliers.

PHONE
852-35112388
770-436-1300

WEBSITE
www.hongkongcrystal.com

www.murata-northamerica.com

MAX9611 EV Kit Files

DESCRIPTION
Installs the EV kit files on your computer
Application program

FILE
INSTALL.EXE
MAX9611.EXE

CDM20600.EXE

Installs the USB device driver

UNINSTALL.EXE

Uninstalls the EV kit software

USB_Driver_Help_200.PDF

USB driver installation help file

UMAX is a registered trademark of Maxim Integrated Products, Inc.
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Quick Start
Required Equipment
e MAX9611 EV kit (USB cable included)

e Windows XP, Windows Vista, or Windows 7 PC with
a spare USB port

e 12V, 1.5A DC power supply
e FElectronic load capable of sinking 1A (e.g., HP6060B)
e Three digital voltmeters (DVMs)

Note: In the following sections, software-related items
are identified by bolding. Text in bold refers to items
directly from the EV kit software. Text in bold and under-
lined refers to items from the Windows operating system.

Procedure
The EV kit is fully assembled and tested. Follow
the steps below to verify board operation.

Caution: Do not turn on power supplies until all con-
nections are completed.

1) Visit www.maxim-ic.com/evkitsoftware to down-
load the latest version of the EV kit software,
9611Rxx.ZIP. Save the EV kit software to a tempo-
rary folder and uncompress the ZIP file.

2) Install the EV kit software on your computer by
running the INSTALL.EXE program inside the tem-
porary folder. The program files are copied to your
PC and icons are created in the Windows Start |
Programs menu. During software installation, some
versions of Windows may show a warning message
indicating that this software is from an unknown
publisher. This is not an error condition and it is safe
to proceed with installation. Administrator privileges
are required to install the USB device driver on
Windows.

3) Verify that all jumpers (JU1-JU5) are in their default
positions, as shown in Tables 1 and 2.

Table 1. Jumper Description (JU1, JU2, JU3)

MAX9611 Evaluation Kit

4) Set the DC power supply to 12V and connect to
the VIN and the GND pads of the MAX9611 EV kit
board.

5) Set the electronic load to sink 750mA. Connect the
electronic load positive terminal to the LOAD pad
and the negative terminal to the nearest GND pad.

6) Connect the first voltmeter between the RS+ and
RS- test points.

7) Connect the second voltmeter between the SET test
point and the nearest GND pad.

8) Connect the third voltmeter between the OUT test
point and the nearest GND pad.

9) Connect the USB cable from the PC to the EV kit
board. A Windows message appears when con-
necting the EV kit board to the PC for the first time.
Each version of Windows has a slightly different
message. If you see a Windows message stating
ready to use, then proceed to the next step; oth-
erwise, open the USB_Driver_Help_200.PDF docu-
ment in the Windows Start | Programs menu to
verify that the USB driver was installed successfully.

10) Turn on the power supply.

11) Start the EV kit software by opening its icon in the
Start | Programs menu. The EV kit software main
window appears, as shown in Figure 1. Observe as
the program automatically detects the address of
the device and starts the main program.

12) Verify that the Value within the ADC group box is
accurate by monitoring the measurement on the
voltmeters.

__Detailed Description of Software

The user interface (Figure 1) is easy to operate; use the
mouse or press the Tab key to navigate with the arrow
keys. Each of the buttons correspond to bits in the
command and configuration bytes. By pressing these
buttons, the correct [°C-compatible write operation is

JUMPER SHUNT POSITION DESCRIPTION
JUT 1-2* Connects the device to the on-board +3.3V DC supply.
2-3 Connects the device to the user-supplied +2.7V to +5.5V supply.
JU2 1-2* Connects the device to the on-board SDA.
2-3 Connects the device to the user-supplied SDA.
JU3 1-2* Connects the device to the on-board SCL.
2-3 Connects the device to the user-supplied SCL.

*Default position.

MAXIN
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generated to update the internal registers of the device.
The Interface group box indicates the current I°C-
compatible Device Address, Register Address Sent,
and the Data Sent/Received for the last read/write
operation. This data is used to confirm proper device
operation.

Control Register
The device can be used in two different configurations,
op-amp mode or comparator mode. Using the part in
op-amp mode operates the transistor (M1) in its linear
region, thus limiting the current source into the LOAD
pad. Using the part in comparator mode operates M1 as
a switch, thus disconnecting the load from the VIN pad in
the event of an over-limit condition.

The MUX drop-down list is used to read the current-
sense amplifier output from the ADC (1x, 4x, 8x),
common-mode voltage, OUT voltage, SET voltage, and
die temperature. The MODE drop-down list allows the
user to choose different modes within the op-amp and
comparator configuration. If OUT Latch with Delay
and Auto-Retry is selected, then a Delay Time and
Retry Time group box appears in the main window. The
Delay Time group box has 1ms and 100us radio button
options. The Retry Time group box has 50ms and 10ms
radio button options. See the MAX9611 IC data sheet for
a detailed description. Check the SHDN checkbox to
have the part enter shutdown mode.

ADC
Select the desired ADC reading from the MUX drop-
down list.

Current-Sense Input Voltage
CSA is the current-sense amplifier input voltage. The
MUX drop-down list allows the user to select gains of
1x, 4x, or 8x, which correspond to full-scale voltages
of 440mV, 110mV, and 55mV, and LSBs of 107.5uV,
26.88uV, and 13.44puV, respectively. The RS+ and RS-
test points of the EV kit can be used to verify the data.

Common-Mode Voltage
Common-mode voltage is the average of the voltage at
RS+ and RS- that is displayed under VCM. The common-
mode voltage range is from 0 to 57.3V and the LSB is

14mV. Select 011- Channel B: Common Mode Voltage
from ADC from the MUX drop-down list for this reading.

OUT Voltage
The internal op-amp or comparator output voltage can
be monitored over the 0 to 57.3V range by the ADC and
the LSB is 14mV. Select 100- Channel C: OUT Voltage
from ADC from the MUX drop-down list for this reading.
The OUT voltage can be verified through the OUT test
point on the EV Kkit.

SET Voltage
The SET voltage (SET test point) is determined through
resistor-divider R22 and R23. The SET voltage range is
from O to 1.10V and has an LSB of 268uV. Select 101-
Channel D: SET Voltage from ADC from the MUX drop-
down list for this reading.

Temperature
The die temperature can be read by the ADC by select-
ing 110- Channel E: Temperature from ADC from the
MUX drop-down list. The temperature range is from
-40°C to +127°C and has an LSB of +0.48°C.

Data Logging
All ADC data is saved to a .csv file when the Data
Logging checkbox is checked.

Advanced User Interface
There are two methods for communicating with the
device. The first is through the window shown in
Figure 1. The second is through the Advanced User
Interface window shown in Figure 2. The Advanced
User Interface window becomes available by selecting
the Options | Interface (Advanced User) menu item
and allows execution of serial commands manually.

An Advanced User Interface window can be used as
a debug tool because it is capable of manually reading
and writing to every register of the device.

_ Detailed Description of Hardware

The MAX9611 EV kit is an assembled and tested PCB
used to evaluate the MAX9611 high-side current-sense
amplifier with an integrated 12-bit ADC and a gain block
that can be configured either as an op amp or as a
comparator.
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72 MAX9611 Evaluation Kit
File OQptions Help
—LControl Register —Interface
Device Address b
MU |111- &l Channels |
’ Regzter Addrezs Sent: 09
[~ SHON Data Sent/Recerved: 00
—Fin State
Al WL
MODE: 000- Marmal Operatian LI
Al: WL

Al

Code Value

oYLy Ox003 0.00032%

WM. Ox3h?2 11 9008

QLT Ox006 0.054%

SIET: U303 02624

TEMF: Ox1AD 26 .0C

[T Dataloggng

I MAxI611EVKIT connected, o

Figure 1. MAX9611 EV Kit Software Main Window
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Address Selection
The device’s slave I2C address is configured through the
A1 and AO pins. The EV kit features jumpers JU4 and
JU5 to configure these pins. The default address is 1111
111 (R/W). See Table 2 for a complete list of addresses.
Verify that the new I°C address matches the address

shown in the software’s Device Address combo box.

User-Supplied Power Supply
The EV kit is powered completely from the USB port by
default. Move the shunt on jumper JU1 to the 2-3 posi-
tion and apply a 2.7V to 5.5V power supply between the
VCC1 and GND pads.

User-Supplied I12C
To use the device with a user-supplied [°C interface,
first move the shunts on jumpers JU2 and JU3 to the 2-3
position. Next apply a user-supplied 2.7V to 5.5V power
supply at the VCC1 and GND pads. Lastly, connect SCL
and SDA to the corresponding pads on the EV kit.

Evaluating the MAX9612
When installing the MAX9612 into U1 of the EV kit, the
following steps must be completed. Remove resistor R24
and populate R25 with the appropriate pullup resistor.
The EV kit can only use the MAX9612 as a comparator
and not as an op amp because of an absence of an
n-channel MOSFET on board. For proper operation, sup-
ply the source voltage between the VIN_ALT and GND
pads instead of between VIN and GND pads.

zhdvanced Uszer Interface

Help

Options
Eu:unnectiu:unl Bit Set/Clear | 2-wire interface | Loggingl Scripting and Data .-’-'«c:quisitiu:unl

Device Addres

Target Device Address: IUHFE vl 1111111 rfw Hunt for active listeners |

General commands | SkBus register watc:hl Low Lewel cnmmand&l

rCommand [SkBuz Protozols, Raw Block ReadMwiite, EEPROM Read A nite}

I 1 - SMBuztwiiteByteladdr.cmd,datal)

i

PASS

Cormrmand byte: IDHD.-'B. vI Diata Out; IEI:-:EIE

Bk cownt;

I ﬂ [rata In; I

Huntitg far active isteners on SCLASDA. .

Found a device at 0x3C

Found a device at OxFE

Devices were found.

Executing pratacal 1 - SKMBuswriteB pteaddr,cmd,datal)

K

Crod5 B usha/riteBute(0xFE 0«04 0x0E] > Success: Device accepted data

[t awim MIMIDUSE V01.05.43 » [UI5E:0 2 460800 baud

||:mu:u:|5MEusWriteEyte[DHFE,DHM,DHDE] ~» Success Device act 4

Figure 2. Example of an SMBusWriteByte Operation Using the Advanced User Interface
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Table 2. Shunt Setting for SMBus/I2C Address

MAX9611 Evaluation Kit

SHUNT POSITION WRITE READ
Ju4 Jus B7 B6 B5 B4 B3 B2 B1 BO ADDRESS ADDRESS
(A1) (A0) (hex) (hex)
1-5 1-5 1 1 1 0 0 0 0 R/W 0xEO OxE1
1-5 1-4 1 1 1 0 0 0 1 R/W OxE2 0xE3
1-5 1-3 1 1 1 0 0 1 0 R/W OxE4 OXE5
1-5 1-2 1 1 1 0 0 1 1 RW OXE6 OXE7
1-4 1-5 1 1 1 0 1 0 0 RW OxE8 0xE9
1-4 1-4 1 1 1 0 1 0 1 RW OxEA OXEB
1-4 1-3 1 1 1 0 1 1 0 RW 0xEC OXED
1-4 1-2 1 1 1 0 1 1 1 RW OxEE OXEF
1-3 1-5 1 1 1 1 0 0 0 RW 0xFO OxF1
1-3 1-4 1 1 1 1 0 0 1 RW 0xF2 0xF3
1-3 1-3 1 1 1 1 0 1 0 RW 0xF4 0xF5
1-3 1-2 1 1 1 1 0 1 1 R/W OxF6 OxF7
1-2 1-5 1 1 1 1 1 0 0 RW 0xF8 0xF9
1-2 1-4 1 1 1 1 1 0 1 RW OxFA OxFB
1-2 1-3 1 1 1 1 1 1 0 RW 0xFC OxFD
1-2% 1-2% 1 1 1 1 1 1 1 RW OxFE OxFF

*Default position.
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Figure 3a. MAX9611 EV Kit Schematic (Sheet 1 of 2)

MAXIN




MAX9611 Evaluation Kit

Evaluates: MAX9611/MAX9612

oo
158

(39vyL 0d]
Lo RO i S—
usg oL
o
(3avaL 2d) an
Lions o
@0 [D>—AAN— T 5
uy
RS DR DR N P (30vyL od] AR+
e 1 o s> |
7 £ £3 E3 EXN 51y SNL
[ R S i
'z 0z oz z 2 |“ (33vaL 2d)
v:OF 7 7 % LaHS
1 I
1NN 1 8 O—AMN——Jou
A G G (O o
) (30viL 0d)
a . o Lok
i g5 |2 2 810 [O—AAN—— L3s3
1
e Joe e fo ez [se sz |ve Jse |ee iz Joz o |m
= 5 T 3 T v % v @ & % o
[ S ¢ g & g 2 & 2 2 7 A
4% 8 35 8 s g & B R E B EE
g 3 8 3 ¢ Lk S S ¢ €
s & 3 Z g 8 o ¢ a a 3 43
ERS g ¢ ¢ I !
E- = 58 s 2L
a 2 = = = 133
5| tnoves o7
© o/ 1203
e ize T2d/9203 |5
. .
Sly %7 OLLNI/LXY/T'5d 1'ed/52938 o
810 [ WIN/ix1/cGd 0'€d/v293s |
Sr{s8/¥ed ree/ezomsf o
5| 1SON/5°5d 929/2293 |5
Sros/ese §24/12935
] 0siN/ 54 v24/0203 |
1087OXYN [ ZN/8LL/0'9d £24/61035 [5—
Xv-000Z0XVM
VaSTOXIN [ SUN/LL/v9d TTa/81035 5
o
7] N0 mo/sz1/z o4 ved/0o3s—
S| NTNO/2L/5 94 024/9403 g—
5| OLIoAM/B0L/¥'3d £14/51935 |~
s10 [ 1nown/o1/gss 91a/v1035|5—
S1d/61935
Lnoxan
H o5 vid/21935
2Hnal \
| ca/uo3s— .
o
4do1 aan
I 4w @ g =
1 T MH g8 8 £ a0
B g 8 2 8
< & 3 "
7z 0iaan 2 2 8 2 3 3 2 3 8 5 B8
. g g 8 & £ g & g g8 § 2 s
s £ g s 3 % 3 3 3 > 3z 3z 3 5 3
5 88 & g 8 g g 3§ 5 3 § g T §
e [ [ e Jo Jo= Joo [ [ [ [ [ [ ] |

08 [D—————— $1NI/oxL/0Ld
x4 [ sun/ox/vza

w13 NID) 05T OXVH
S{oND naks| -
ot "
22n 2aAq| 0z2 N 14\20
£no e
a vival vosToxwn F
Lsaxvw
Ov8IXVN AgE Sn asnA
an
Aee
no o o ez e N - -
s g ez onf—
] s - asnA EY NagrOTELY
- ELY)
an
vivazal- = 14\ 5}
; s -
7 - Fy-
asnA
2z
so;j|A
52
zHno =)
= H 2z
Iezezld NIXI77
w
n
4353 et
asna noisy———— AAA—
any
D o
%0 Sr{oa n
450 [DO——g{usa T
4o [D>——{ui -
$19 [D———7 s
«@ NI
D
™ s -
[ S— T necor
7z anee00 A
axt [DO——g{oxt wnoeasfs—
Ed g TgEXVN
< - +a v N
g z aees
s 3
rctt
@ 8 3dAL BSN
acy
v
ans
3 o
- 9
a <
a 9
—ans naws|— ]
oy
o N
N5
WT;O T
USEXVH
AszH &n

Figure 3b. MAX9611 EV Kit Schematic (Sheet 2 of 2)
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Figure 6. MAX9611 EV Kit PCB Layout—Inner Layer 2

Figure 5. MAX9611 EV Kit PCB Layout—Component Side
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Figure 7. MAX9611 EV Kit PCB Layout—Inner Layer 3
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Figure 8. MAX9611 EV Kit PCB Layout—Solder Side
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