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Low Cost Microprocessor
System Hardware Monitor

FEATURES

Six Direct Voltage Measurement Inputs (IncludingTwo
Processor Core Voltages) with On-Chip Attenuators

On-Chip Temperature Sensor

Five Digital Inputs for VID Bits

Fully Supports Intel’s LANDesk Client Manager (LDCM)

Register-Compatible with LM7x Products

Two Fan Speed Monitoring Inputs

IC® Compatible System Management Bus (SMBus)

Chassis Intrusion Detect

Interrupt Output

Programmable RESET I/O Pin

Shutdown Mode to Minimize Power Consumption

Limit Comparison of all Monitored Values

APPLICATIONS

Network Servers and Personal Computers
Microprocessor-Based Office Equipment
Test Equipment and Measuring Instruments

PRODUCT DESCRIPTION

The ADM 9240 isa com plkte systam hardw are m on ior for

m icroprocessor-based system 8, providing m easurem ent and

Tim it com parison ofup to four pow er supplies and tw o proces—
sor core vo ltages, plus tam perature, two fan speeds and chassis
intrusion .M easured valies can be read out via an C ~com pat-
bl serial System M anagem entBus, and values for lim it com -
parisons can be program m ed in over the sam e serialbus. T he
high speed successive approxin ation AD C allow s frequent

sam pling of all analog channels to ensure a fast nterrupt
regponse to any out-of-lim itm easurem ent.

TheADM 9240’s2 .85V t© 5.75 V supply voltage range, ow
supply currentand FC com patibk interface, m ake it deal fora
w ide range of applications. T hese Inchide hardw are m onitoring
and protection app lications In personal com puters, electron ic
test equipm ent and office electronics.
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m240_ 9 m FI CN.I 0\51’ 2 (Ta= Tian 10 Ty, Voo = Vian 10 Viax Unless otherwise noted)

Parameter Min Typ Max Units Test Conditions’Comments
POW ER SUPPLY
Supply Volage, Ve 285 5 5.75 v
Supply C urrent, I ¢ 14 2.0 mA TInterface Tnactive, AD C A ctive
1.0 mA AD C Inactive, D AC Active
25 100 HA Shutdown M ode
TEM PERATURE-TO-D IG ITAL CONVERTER
Accuracy 13 °c -40°C < T, £+125°C
t2 °c T, = +25°C
Resolution 05 °c
ANALOG-TO-DIGITAL CONVERTER
(INCLUDING MUX AND ATTENUATORS)
T otalU nad jisted Error, TUE 12 % N ote 3
D ifferential N onlinearity, D N L t1 LSB
Power Supply Sensitivity t1 S N
TotalM onioring C yele T in e 311 331 us +25°C < T, <+125°C Noted)
311 353 Ms —40°C T, £+125°C (Noted)
Input R esistance 100 140 200 kQ
ANALOG OUTPUT
O utputVoltage R ange 0 125 v
T otalU nad jisted Error, TU E t3 % I,=2mA
Full-scak E rror t1 +3 %
Zero E rror 2 LSB N o Load
D ifferential N onlinearity, D N L t1 LSB
Integral N on linearity t1 LSB M onotonic by D esign
O utput Source C urrent 2 m A
O utput Sink C urrent 1 mA
FAN RPM -TO-D IGITAL CONVERTER
Accuracy t6 % +25°C < T, <+125°C
12 % -40°C < T, <+125°%C
Full-Scak C ount 255
FAN 1 and FAN 2 N om inal Input RPM 8800 Pm D ivisor= 1,Fan Count= 153
N ote b)
4400 Pm D wisor= 2,Fan Count= 153
N ote b)
2200 Pm D wisor= 3,Fan Count= 153
N ote b)
1100 Pm D wisor= 4,Fan Count= 153
N ote b)
Intemal C lock F requency 211 225 23.9 kH z +25°C £ T, <+125°C
198 225 252 kH z -40°C €T, £+125°C
DIGITALOUTPUT NTEST OUT
O utputH gh Voltage, Vg 24 v Toyr =50mA,
Vee=425V-5.75V
2.4 Y Iyyp =30mA,
Vee=285V-345V
OutputLow Volage, Vi, 0.4 v Toyr = 50mA,
Vee=425V-5.75V
04 Y Tyr = 30mA,
Vee=285v-345V
OPEN-DRAIN DIGITAL OUTPUTS
INT, RESET, ¢ )
OutputLow Volage, Vi, 04 v Touyr = 50mA,Vee =575V
04 Y Toyr = 30mA,Vee =345V
H igh LevelO utputC urrent, Iy 0.1 100 A Vaouer = Vee
RESET and C TPulsew idth 20 45 ms
—2- REV. 0



ADM9240

Parameter Min Typ Max Units Test Conditions’Comments
OPENDRAIN SERIAL DATA BUS
OUTPUT (SDA)
OutputLow Volage, Vo, 04 v Toyr = -30mA,
Vee=425V-575V
04 Vv Toyr = 3.0mA
Vee=285vV-345V
H igh Level O utput C urrent, Tny 0.1 100 A Vaouer = Vee
SERIAL BUSD IG ITAL INPUTS
(SCL,SDA)
TnputH gh Voltage, V 07X Vee v
InputLow Volage, Vg, 03XVee | V
H ysteresis 500 mV
DIGTTAL WNPUT LOGIC LEVELS
®0,21,CIL, RESET,vID 0 -VID 4,
FAN1,FAN 2)
TnputH gh Voltage, V 24 v Vee=425V-5775V
InputLow Volage, Vg, 0.8 v Vee=425V-5.15V
TnputH gh Voltage, V 2.0 v Vee=285V-345Vv
InputLow Volage, Vq, 04 v Vee=285V-345V
NTEST TN
TnputH gh Voltage, V 24 v Vee=425V-5775V
TnputH gh Voltage, V 2.0 v Vee=285V-345V
DIGTTAL WNPUT CURRENT
TnputH igh Current, Iy -1 A Vo =Vee
TnputH igh Current, A0, A1, Iy -200 75 A Vi = Vee N ote 6)
Input Low Current, Iy, 1 HA V=20
Tnput C apaciance, C 20 PF
SERIAL BUSTM ING '
C lock Frequency, f5c1x 400 kH z SeeFigure 1
G litch Tmm unity, ty 50 ns SeeFigure 1
BusFreeTine, yr 13 MUs SeeFigure 1
Start Setup T in €, Gy sra 600 ns SeeFigure 1
StartHold Tine, typ ;s7a 600 ns SeeFigure 1
SCL Low Tine, Gow 13 MUs SeeFigure 1
SCLHighTine, tygn 0.6 MUs SeeFigure 1
SCL,SDA RiseTine, 300 ns SeeFigure 1
SCL,SDA FallTine, & 300 MUs SeeFigure 1
DatSetup Tine, Gy par 100 ns SeeFigure 1
DamHold Tine, typpar 900 ns SeeFigure 1

NOTES

a Nlvolages are m easured w ith respectto G ND , unless otherw ise noted.
“Typicalsare atTa = +25°C and representm ost likely param etric nom . Shutdown currenttyp ism easured with Vee = 3.3 V.
3TUE (T otall nadjisted E rror) nclides O ffset, G ain and L nearity errorsofthe AD C , m uldplexer and on—chip Input atfenuators, including an extemal series nput

protection resistor value between zero and 1 kQ.
‘T otalm onioring cycle tin e is the tin e taken to m easure all sik analog nputs plus the tem perature sensor.
*T he total fan count isbased on 2 pulses per revolution ofthe fan tachom eter output.

fA0 and A1 have internal 75 kQ pulkdown.

T i ing specifications are tested at logic levelsof V= 0.3 X Vo fora fallingedgeand Vy = 0.7 X Ve Pra rising edge.

Specifications subgct to change w tthout notice.

REV. 0



ADM9240

ABSOLUTE MAXIMUM RATINGS*

Positive Supply Voltage Vee) v v v e oo i i 65V

Voltage on Any InputorOutputPin ..-03V to Vee + 03V)
(F: xcept Analog Inputs)

L6V Vi oo 116V
AllOtherAnalog InputsS . . . . v v v v it i e e e +75V
G round D ifference GNDD-GNDA) ............ +300mV
TnputCurrent AtAnyPin ... ... t5mA
Package InputCurrent .............c.oveeinnn.. t20mA
M axin um Jdinction Tem perature (T max) .......... 150°C

Storage Tem perature Range . ............ -65°C to +150°C

Lead T em perature, Solderng

VaporPhase 60 (S2C) ..t +215°C
Infrared 15 (82C) . o oo +200°C
ESD RatingAllPInsExceptPin 15 .. ... ... ... . ... 2000V
ESD RAtNGPII 15 o vvvoe oo oot e 500 V
Start Bit7
PROTOCOL Condition MSB Bit6
(S) (A7) (A6)
tsu: t
—.ISU‘STA« o HIGH 1/fsc|_
scL / \
- [ | —
—| tsur|+- v t
SDA \ /
iy v il e ey Fhx
tip;sTa tsu;pat tHp;paT
Bit0 Stop
PROTOCOL LSB Acknowledge Condition
(R/W) (A) (P)

S W VY
SDA x /—

< e ey

-~
typ;pat tsussTo

Figure 1. Diagram for Serial Bus Timing

*Stresses above those listed underAbsolute M axin um Ratingsm ay cause pem a-
nentdam age to the device. T his s a stress rating only; finctionaloperation ofthe
device at these or any other conditons above those Indicated in the operational
section ofthis specification isnotin plied. Exposure to absolutem axim um rating
conditons forextended periodsm ay affect device reliability .

THERMAL CHARACTERISTICS
24-1,ead Sm all O utline Package:
0, = 50°C W att, 0 = 10°C W att

ORDERING GUIDE

Temperature Package Package
M odel Range Description Option
ADM 9240ARU | —40°C to +125°C | 24-.,ead TSSOP | RU 24

PIN CONFIGURATION

NTEST_OuT/A0 [1] e [24] viDo

a1 [z} 23] viD1
spA [3] [22] viD2
scL [4] [21] viD3
FAN1 5] ADM9240 [20] viD4
FaN2 [6] 1opyigw [18] +Vecer
cl E (Not to Scale) E +2.5V|y
GNDD [&] [17] +3.3viy
Vee E El +5ViN
T [19] [15] +12v)y

NTEST_IN/AOUT [1] [13] +Vecre
RESET [12] 73] GNDA

—4— REV. 0



ADM9240

PIN FUNCTION DESCRIPTIONS

Pin Number | Mnemonic Description

1 NTEST OUTAO D igital TO .D ualFunction P In. T he low estorder program m ab ke bitofthe SeralBus A ddress.
Thispin functions asan outputwhen doingaNAND T ree test.

2 Al D igital Tnput. T he highest order program m abk bit of the Serial Bus Address.

3 SD A D gial TO . Serial Bus B idirectionalD ata. O pen-drain output.

4 SCL D gial Input. SerialBus C lock.

5 FAN 1 D gital Input. 0 © V. am pliide fan tachom eter nput.

6 FAN 2 D gital Input. 0 © V. am pliide fan tachom eter nput.

7 CT D igital IO . An active high input from an extemal circuit that Jatches a C hassis Intrusion
event. T his line can go high w ithout any clam ping action regardless of the pow ered state of
theADM 9240.The ADM 9240 provides an intemalopen drain on this line, controlled by
Bit 6 of Register 40h orBit 7 of Register 46h, to provide am inim um 20 m spulse on this line,
to reset the external C hassis Intrusion Latch.

8 GNDD D igitalG round. Intemally connected to all of the digital circuitry .

9 Vee Power (+2.85V to +5.75 V). T ypically powered from +3 .3V or+5 V powermil. Bypassw ith
the paralle]l com bination of10 UF (electrolytic or tantalum ) and 0.1 UF (ceram ic) bypass
capacitors.

10 INT D igital O utput. Interrupt R equest (open drain) . T he output isenabled when Bit 1 ofthe
C onfiguration Register is set to 1. T he defau It state isdisabled .

11 NTEST IN AOUT | D igial nputAnalog O utput. An active-high input thatenablesNAND T ree m ode board-
Jevel connectivity testing. Refer to section on NAND T ree testing. A 1so functions as a pro—
gram m abl analog outputwhen NAND T ree isnot selected

12 RESET D yital TO .M asterReset, 5 m A driver (open drain), active ow outputw ith a 20 m sm inin um
pulsew idth . Availble when enabled via Bit 7 in Register 44h, and setusingBit4 in Register
40h . A 1o acts as reset mputw hen pulled ow (eg., poweron reset) .

13 GNDA Analog G round . Intemally connected to all analog circuitry. T he ground reference for all
analg inputs.

14 +Veepo Analog Tnput.M onitors processor core voltage +Veep, (0 V-3.6V).Can also be used to
m onitor the -12 V supply by adding tw o extemal resistors.

15 +12V Analog Input.M onitors+12 V supply.

16 +5 Vo Analog Input.M oniors +5V supply.

17 +33Vy Analog Input.M onitors +3.3 V supply.

18 +2.5Vy Analog Input.M onitors +2 .5V supply.

19 +Veepr Analog Input.M onitors processor core voltage +Veep, (0V-3.6V).

20 viD4 D igial Input.C ore Voltage ID readouts from the processor. T his value is read into the
V1D 4 StatusR egister.

21 VI3 D gital Input.C ore Voltage ID readouts from the processor. T his value is read into the
VID 0-VID 3 Status R egister.

22 vVID 2 D igial Input.C ore Voltage ID readouts from the processor. T his value is read into the
VID 0-VID 3 Status R egister.

23 VD1 D gital Input.C ore Voltage ID readouts from the processor. T his value is read into the
VID 0-VID 3 Status R egister.

24 VIO D igial Input.C ore Voltage ID readouts from the processor. T his value is read into the

VID 0-VID 3 StatusRegister.

REV. 0



ADM9240

GENERAL DESCRIPTION

The ADM 9240 isa com plkte systam hardw arem on ior for

m icroprocessor-based system s. T he device com m unicates w ith
the systam via a serial System M anagem ent Bus. T he serial bus
controller has two hardw ired address lines for device selection
Pin1andPin 2), aseraldata Ine for reading and w riting
addresses and data Pin 3), and an nput line for the serial clock
(Pin 4).A llcontrol and program m g fiuinctions ofthe AD M 9240
are perform ed over the serial bus.

An on—chip analogto-digital converter w ith six m ultiplexed
analog Inputsm easures pow er supply voltages (+12V,+5V,
+33V,+25V—Pins15 to 18) and processor core volages
(tVeepr and +Vecep,— Pns19and 14).The AD C also accepts
dnput from an on—chip bandgap tem perature sensor thatm oni-
tors system am bient tem perature.

Two count inputs (Pins 5 and 6) are provided form onitoring
the speed of fans w ih tachom eter outputs. T o accom m odate
fans w ith different speeds and different tacho outputs, a divisor
ofl,2,4 or8 can be program m ed into the counter.

Five digital inputs (VID 4 to VID 0— Pins 20 to 24) read the
processor Voltage ID code, while a chassis intrusion input
Pin 7) isprovided to detect unauthorized tam pering w ith the
equipm ent.

W hen the ADM 9240 m onitoring sequence is started, it cycles
sequentially through the m easuram ent of analog Inputs and the
tem peratire sensor, w hik at the sam e tim e the fan speed nputs
are ndependently m onitored. M easured values from these in-
puts are stored in value registers. T hese can be read out over the
serial bus, or can be com pared w ith program m ed lin its stored

In the lin it registers. T he results of out-of-lim it com parisons are
stored in the interrupt status registers and w ill generate an inter-
rupton the INT Ine ¢ 10).

Any orallofthe Tnterrupt Status B its can be m asked by appro—
priate program m ing of the InterruptM ask R egister.

A RESET inputbutput Pin 12) isprovided. Pulling this pin
ow willresetallADM 9240 ntemal registers to default values.
The ADM 9240 can also be program m ed to give a low -going
20m s resetpulse at thispin.

The ADM 9240 containsan on—chip, 8-bit digital-to-analbg
converterw ith an output range ofzeroto 1 25V Pin 11).This
istypically used to in plan ent a tem perature-controlled fan by
controlling the speed ofa fan dependent upon the tem perature
m easured by the on—chip tem peratuire sensor.

T esting ofboard level connectivity is sim plified by providing a
NAND treetestfunction.The AOUT (i 11) also doublks as
aNAND testihput, while Pin 1 doubksasaNAND tree output.

INTERNAL REGISTERS OF THE ADM 9240

A brief description ofthe AD M 9240’s principal intermnal regis-
ters isgiven below .M ore detailked inform ation on the function
ofeach register isgiven in TablesV to X VII.

Configuration Register: P rovides control and con figuration .

Serial Address Register: Stores the serial bus addressofthe
ADM 9240.

Address Pointer Register: C ontains the address that selects
one of the other htemal registers. W hen w rithg to the AD M 9240,
the first byte of data is alw ays a register address, which isw ritten
to the Address PointerR egister.

Interrupt (INT) Status Registers: Two registers to provide
status of each Interrupt event.

Interrupt (INT) Mask Registers: A low m asking of indi-
vidual Interrupt sources.

Temperature Configuration Register: T he configuration of
the tem perature interrupt is controlled by the low er three bits of
this register.

VID/Fan Divisor Registers: The satusofthe VID 0 to VID 4
pins of the processor can be w ritten to and read from these
registers. D visor valies for fan-speed m easurem ent are also
stored in one of these registers.

Value and Limit Registers: T he results of analog voltage
nputs, tem perature and fan gpeed m easurem ents are stored in
these registers, along w ith their lin it valies.

Analog Output Register: T he code controlling the analog
outputD AC isstored In this register.

Chassis Intrusion Clear Register: 2 signal latched on the
chassis intrusion pin can be clkared by w riting to this register.

REV. 0



ADM9240

SERIAL BUSINTERFACE

Controlofthe ADM 9240 is carried outvia the serialbus. T he
ADM 9240 is connected to thisbusas a slave device, under the
controlofam asterdevice, eg., the PTIX 4.

The ADM 9240 hasa 7-bit serialbus address. W hen the device
ispow ered up, itwilldo so w ith a default serialbus address.
The five M SBsofthe addressare setto 01011, thetwo LSBs
are detem ined by the logical statesofPin 1(NTEST OUT AO0)
andPIn 2 (A1) atpowerup. T hese pins have ntemal 75 k€
pulldown resistors, so ifthey are left open—circu it the default
addressw illbe 0101100.

T he facility to m ake hardw ired changesto A1 and A0 allow s the
user to avoid conflicts w ith other devices sharing the sam e serial
bus, forexam pl ifm ore than one ADM 9240 isused In a sys-
tam .Oncethe ADM 9240 hasbeen pow ered up, the five M SBs
of the serialbus addressm ay be changed by w riting a 7-bit word
to the serial A ddress Pointer R egister (the hardw ired valies of
A0 and A1 cannot be overw ritten) . T hereafter, the new serial
bus addressm ustbe used to select the ADM 9240, untilitis
changed again, or the device is pow ered off.

T he serialbus protocoloperates as ollow s:

1. Them aster initiates data transfer by establishinga START
condition, defined as a high-to-low transition on the serial
data line SD A whik the serial clock Iine SC 1, rem ainshigh.
T his indicates that an addressdata stream w ill follow . A1l
slave peripherals connected t the serialbus regpond to the
START condition, and shift in the next eight bits, consisting
ofa7-bitaddress M SB first) plusan R W bit, which deter—
m ines the direction of the data transfer, ie., w hether data
w illbe w ritten to or read from the slave device.

T he peripheral w hose address corresponds to the tranan itted
address responds by pulling the data line low during the low
period before the ninth clock pulse, known as the acknow -
edge bit. A llother deviceson the busnow rem ain idle while
the selected device w aits for data to be read from orw ritten
to it. Ifthe R W bit isa 0, them aster w illw rite to the slave
device. Tfthe R W bitisa 1, them asterw ill read from the
slave device.

. D ata is sent over the serialbus in sequences of nine clock
pulses, eight bits of data follow ed by an acknow ledge bit

from the slave device. T ransitions on the data line m ust
occur during the low period of the clock signaland rem ain
stable during the high period, as a low -to-high transition
when the clock ishigh m ay be interpreted asa STOP signal.
T he num ber of data bytes that can be tranan itted over the
gserialbus in a shgke READ orW RITE operation is lin ied
only by what them aster and slave devices can handle.

. W hen alldata bytes have been read orw ritten, stop condi-
tions are established. Tn W RIT E m ode, the m asterw illpull
the data line high during the tenth clock pulse to asserta
STOP condition. In READ m ode, the m aster device w ill
override the acknow ledge bit by pulling the data line high
during the ow period before the ninth clock pulse. T his is
known asN o A cknow lkedge. T he m aster w ill then take the
data line low during the low period before the tenth clock
pulse, then high during the tenth clock pulse to assert a
STOP condition.

Any num ber of bytes of data m ay be transferred over the serial
bus in one operation, but it isnot possble to m ix read and w rite
in one operation, because the type ofoperation is determm ined at
the beginning and cannot subsequently be changed w ithout
starting a new operation .

Tn the case ofthe AD M 9240, w rite operations contain eiher
one or two bytes, and read operations contain one byte and
perform the follow ing functions:

T o write data to one ofthe device data registers or read data
from i, the AddressPointer Registerm ustbe set so that the
correct data register is addressed, then data can be w ritten into
that register or read from it. T he firstbyte ofa w rite operation
alw ays contains an address that is stored in the AddressPointer
Register. Ifdata is to be w ritten t the device, then the w rite
operation containsa second data byte that isw ritten to the
register selected by the A ddress Pointer R egister.

T his is illustrated in Figure 2a. T he device address is sent over
the bus followed byRW setto 0. Thisis ollowed by two data
bytes. T he first data byte is the address of the internaldata
register to be w ritten to, which is stored in the Address Pointer
Register. T he second data byte is the data to be w ritten to the
ntemal data register.

o \ o/ T\ o /T \a m\w faXmX X mmm) e

START BY
MASTER

FRAME 1

ACK. BY
ADM9240

ACK.BY
ADM9240

FRAME 2

SERIAL BUS ADDRESS BYTE

1

ADDRESS POINTER REGISTER BYTE

9

SCL(CONTINUED)O..l||||||||||||||||||

ACK.BY STOP BY
ADM9240 MASTER

FRAME 3

DATA BYTE

Figure 2a. Writing a Register Address to the Address Pointer Register, then Writing Data to the Selected Register
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W hen reading data from a register there are tw o possibilities:

1. Ifthe ADM 9240’s Address Pointer Register value is un-
known ornot the desired value, it is first necessary to set tto
the correct value before data can be read from the desired
data register. T his is done by perfom ing a w rite to the
ADM 9240 asbefore, but only the data byte containing the
register address is sent, as data is not to be w ritten to the
register. T his is shown in Figure 2b.

A read operation is then perform ed consisting ofthe serial
bus address, RAV bitsetto 1, followed by the data byte read
from the data register. T his is shown in F gure 2c.

2. Ifthe Address Pointer R egister is known to be already at the
desired address, data can be read from the corresponding
data register w ithout first w ritihg to the AddressPointer
Register, so F igure 2b can be om ited.

N otes:

1. A lthough it ispossible to read a data byte from a data register
w ithout first w riting to the Address Pointer Register, ifthe
AddressPointer R egister is already at the correct valie, it is
notpossible to w rite data to a register w ithout w riting to the
Address Pointer R egister, because the first data byte ofa
w rite is alw ays w ritten to the A ddress Pointer R egister.

2. In Figures 2a to 2¢, the serial bus address is shown as the
default value 01011 (A1) (A 0), where Al and AQ are
hardw ired to either L,ogic 0 orLogic 1.

ANALOG INPUTS

The ADM 9240 has six analog Inputs. F our of these are ded i~
cated to m onioring the follow ing pow er supply voltages: +12 V,
+5V,+33V,+25V.

T hese Inputs are m ultplexed nto the on—chip, successive ap-
proxin ation, analogto-digital converter. T his has a resolution
often bits, butonly eightbits are used for the voltage m easure—
m entand lim it com parison . T he basic Input range ofthe AD C
80V to 2.5V, and the power supply inputs are scaled by on-
chip attenuators such that the AD C producesan outputof3/4 X
fill scale or 192 decin al, when the input voltage is at its nom i~
nalvalue. T he use of on—chip scaling guarantees accuracy and
rem oves the need for precision extermnal resistors.

S RYANVARRT QAN @ 66 6 0 0 &

START BY ACK.BY ACK.BY STOPBY

MASTER ADMS9240 ADM9240 MASTER
| FRAME 1 - FRAME 2
SERIAL BUS ADDRESS BYTE s ADDRESS POINTER REGISTER BYTE
Figure 2b. Writing to the Address Pointer Register only
1 9 1 9

VANVARRT C/aNVE O 6 0 0 0 G G

SDA
START BY ACK. BY NO ACK. STOP BY
MASTER ADM9240 BY MASTER MASTER
| FRAME 1 - FRAME 2
SERIAL BUS ADDRESS BYTE T DATA BYTE FROM ADMS9240

Figure 2c. Reading Data from a Previously Selected Register
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T he input ranges of the analog nputs are shown In m ore detail

in Tabk I.

The +V¢eprand +Veepy puts are used to m easure processor
core voltages, and have an input range from 0V to 3.6 V. If
only a singke processor core voltage isbeingm onitored, the
Veepe nputm ay be used tom onitor the =12V supply. This is
achieved by using a resistive divider netw ork referenced t a
known positive dc voltage. T his is illustrated In F igure 4.

INPUT CIRCUITS
T he ntemal structure orthe analog Inputs is shown n F igure
3.Each input circuit consists of an nput protection diode, an
attenuator, plisa capacior to form a first order low —pass filter
w hich gives the nput in m unity to high frequency noise.

42.7k0
+Veepz O WA T
X 97.3k0% T 50pF
122.2kQ v
+12V 0 t
X 227032 T 35pF
o 91.6kQ v
+5V >
X 552032 % 25pF
v MUX
s3v0 61.1kQ v
+9. A \ 4
A s09%ko2 % 25pF
®7KQ V
+2.5V 0 T
X 111.2k03 T 25pF
42.7k0 v
+Veepr O Ay T
X 97.3k03 T 50pF

Figure 3. Internal Structure of Analog Inputs

Tablel. A/D Output Codevs. Vy

Input Voltage A/D Output
+12 V|N +5 V|N +3.3 V|N +2.5 V|N +Vccp1 +Vccp2 Decimal Binary
<0.062 <0.026 <0.0172 <0.013 <0.014 <0.014 0 00000000

0.062-0125 0.026-0.052 0.017-0.034 0.013-0.026 0.014-0.028 0.014-0.028 1 00000001
0.125-0.187 0.052-0.078 0.034-0.052 0.026-0.039 0.028-0.042 0.028-0.042 2 00000010
0.188-0.250 0.078-0.104 0.052-0.069 0.039-0.052 0.042-0.056 0.042-0.056 3 00000011
0.250-0.313 0.104-0.130 0.069-0.086 0.052-0.065 0.056-0.070 0.056-0.070 4 00000100
0.313-0.375 0.130-0.156 0.086-0.103 0.065-0.078 0.070-0.084 0.070-0.084 5 00000101
0.375-0.438 0.156-0.182 0.103-0.120 0.078-0.091 0.084-0.098 0.084-0.098 6 00000110
0.438-0.500 0.182-0.208 0.120-0.138 0.091-0.104 0.098-0112 0.098-0112 7 00000111
0.500-0.563 0.208-0.234 0.138-0.155 0.104-0117 0.112-0126 0.112-0126 8 00001000

1

1

1
4.000-4.063 1.666-1.692 1.100-1.117 0.833-0.846 0.900-0.914 0.900-0.914 64 (1/4 Scak) 01000000

1

1

1
8.000-8.063 3.330-3.560 2.200-2 217 1.667-1.680 1.800-1.814 1.800-1.814 128 (1/2 Scalke) | 10000000

1

1

1
12.000-12.063 5.000-5.026 3.300-3317 2.500-2513 2.100-2.714 2.100-2.714 192 (3/4 Scak) | 11000000

1

1

1
15.313-15.375 6.380-6.406 4210-4.230 3.190-3.203 3.445-3.459 3.445-3.459 245 11110101
15.375-15.438 6.406-6.432 4 230-4 245 3.203-3216 3.459-3473 3.459-3473 246 11110110
15.438-15.500 6.432-6.458 4 245-4 263 3216-3229 3.473-3.487 3.473-3.487 247 11110111
15.500-15.563 6.458-6.484 4 263-4.280 3.229-3242 3.487-3501 3.487-3501 248 11111000
15.563-15.625 6.484-6510 4 280-4 300 3.242-3255 3501-3515 3501-3515 249 11111001
15.625-15.688 6.510-6.536 4.300-4 314 3.255-3.268 3515-3529 3515-3529 250 11111010
15.688-15.750 6.536-6.562 4.314-4 331 3.268-3.281 3529-3543 3529-3543 251 11111011
15.750-15.813 6.562-6.588 4.331-4 348 3.281-3294 3543-3558 3543-3558 252 11111100
15.813-15.875 6.588-6.615 4.348-4 366 3.294-3307 3558-3572 3558-3572 253 11111101
15.875-15.938 6.615-6.640 4 .366-4.383 3.307-3320 3572-3586 3572-3586 254 11111110

>15.938 >6.640 >4 383 >3320 >3.586 >3.586 255 11111111
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SETTING OTHER INPUT RANGES

Ifany ofthe Inputs isunused, and there is a requiram ent for

m on itoring another pow er supply such as-12V, the input range
of the unused input can easily be scaled and offset to accom m o—
date this.Forexam plk, ifonly one processor core volage is to
bem oniored, the unused Ve cp input can be used to m onitor
another supply voltage.

If the voltage to be m onitored is positive, it is sin ply am atter of
using an inputw ith a lower full scale than the voltage to be

m easured and adding an extemal input attenuator, but bear in

m Ind that the hput resistance 140 kQ) ofthe on—chp attenua-
torw ill load the extemal attenuator. T his can be accounted for
in the calculation, but the valuesofthe on—chip attenuator resis—
tors are not precise and vary w ith tem perature. T herefore, the
extermal attenuator should have am uch low er output resistance
tom inin ize the loading. If this is not acceptable, a buffer am pli-
fier can be used.

If the input voltage range is negative, itm ust first be converted
o a positive voltage. T he sim plest way to do this issin ply to
attenuate and offset the voltage, as shown in F igure 4, which
show s the +V ¢p, Input scaled to m easure a -12 V input. U shg
the valies shown, the Input range is zero to -13 .5V, which will
accomm odate a +12 5% tolrance on the nom nalvalue.

-13.2V TOOVIN O

0V TO 3.6V

Figure 4. Scaling Vgcpo to =12 V (+10%)

T he resistor ratios are calculated as follow s:
RLAR2 = | V-| (max) V+

(to give zero volts at the Input for the m ost negative value ofV -.
R2 hasno effect under this condition as the volage across it is
7e10)

and:
(V+ = Ves) Mes = R2/Rp = (R1 and R2 in Paralld)

(to give a volage Vgs at the iInput when V - is zero, where Vg is
the nom al fiullkscale voltage of the input used) .

T his isa sin ple and cheap solution, but the follow ing points
should be noted.

1. Since the nput signal isnot inverted, an Increase in the m ag-
nimde ofthe -12V supply (goingm ore negative), w ill cause
the nputvolage to falland give a low er output code from
the AD C . Conversely, a decrease In the m agnitude of the
-12V supply willcause the AD C code to ncrease. T his
m eans that the upper and low er lin itsw ill be transposed .

2. Since the offset voltage is derived from the +5 V supply,
variations In this supply w illaffect the AD C code.

Tt is therefore a good idea to read the value ofthe +5V sup-
ply and ad jast the lim its forthe -12 V supply accordingly.

The 5V supply s attenuated by a factorR,/R 2+R;), where
Rp isthe parallel com bination ofR1 and R3.An increase in

10—

the 5V supply increasesthe AD C Inputby theD V X Rp/
R2+Rp), whilk a decrease n the 5V supply correspondingly
decreases the nputto the AD C .

3. The on—chip hput attenuators w ill bad the extermal attenua-
tor, asm entioned earlier.

T his technigue can be applied to any other unused input. By
suitable choice of V+ and the input resistors, a variety of nega—
tive and orbipolar nput ranges can be obtained.

TEMPERATURE MEASUREMENT SYSTEM

The ADM 9240 containsan on—chip bandgap tem perature sen-
sor. The on—chip AD C perfom s 9-bit conversionson the output
of this sensor and outputs the tem perature data in 9-bittwos
com plem ent form at, butonly the eightm ost significant bits are
used for tem perature lim it com parison . T he fi1ll 9D it tem pera-
ture data can be obtained by reading the 8 M SBs from the T em -
perature Valie Register A ddress27h) and the LSB from Bit7
of the T em perature C onfiguration Register (A ddress 4Bh).

T he fom at of the tem peratuire data is shown in T able II. T heo—
retically, the tem perature sensorand AD C can m easure tem —
peratures from -128°C to +127°C with a resolution of 0.5°C,
although tem peraturesbelow —40°C and above +125°C are
outside the operating tam perature range of the device.

Table Il. Temperature Data Format

Temperature Digital Output
-128°C 1 0000 0000
-125°C 10000 0110
-100°C 100111000
—=75°C 101101010
-50°C 110011100
-25°C 111001110
-0 .5°C 111111111
0°c 0 0000 0000
+0.5°C 0 0000 0001
+10°C 0 0001 0100
+25°C 0 0011 0010
+50°C 0 0110 0100
+75°C 01001 0110
+100°C 011001000
+125°C 011111010
+127°C 011111111
LIMIT VALUES

Lin it valies for analog m easuram ents are stored In the appro-
priate lin it registers. In the case of voltage m easuram ents, high
and low lim its can be stored so that an interrupt request w illbe
generated if the m easured value goes above or below acceptable
valies. In the case of tem perature, a H ot T em perature L in it
can be programm ed, and a H ot T em perature H ysteresis L in it,
which w illusually be som e degrees ow er. T his can be usefiill as
itallow s the system to be shutdown when the hot lin it is ex-
ceeded, and autom atically restarted when ithas cooled down to
a safe tam perature.
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MONITORING CYCLE TIME

T he m onitoring cyck beginswhen a one iswritten to the Start
Bi Bi0),and a zero to the INT C karBi Bi 3) ofthe Con-
figuration R egister. IN_TiE nabl (Bit1l) should be set to one to
enabk the INT output. The AD C m easureseach analog input
n tum, starting w ith V. ¢p, and finishing w ih the on—chip tem -
perature sensor. A s each m easurem ent is com pleted the result
is autom atically stored in the appropriate valie register. T his
“round-robin” m onitoring cycle continues until it is disabled by
writing a 0 to Bit 0 ofthe C onfiguration Register.

T he counter controlling the m ultiplexer is driven by an on—chip
clock ofnom inally 22 .5 kH z, so the entire m easurem ent sequence
takes (nom nally) :

44 4 usx 7= 3108 us

T his rapid sam pling of the analog nputs ensures a quick re—
sponse In the eventofany input going out of lim is, unlike other
m onitoring chips thatem ploy sbwerAD C s.

W hen am onitoring cycle is started, m onitoring of the fan gpeed
nputs beginsat the sam e tin e asm onioring of the analog in—
puts. H ow ever, the tw o m onitoring cycles are not synchronized
n any way, and the m onioring cyck tin e forthe fan nputs is
dependenton fan gpeed and m uch sbwerthan for the analog
nputs. Form ore details see the F'an Speed M easurem ent section .

INPUT SAFETY

Scaling of the analog Inputs is perform ed on—chip, so extemal
attenuators are nomm ally not required . H ow ever, since the
pow er supply voltages w ill appear directly at the pins, it is advis-
ablke to add an allextermnal resistors in series w ith the supply
traces to the chip to prevent dam aging the traces or pow er sup-—
plies should an accidental short such as a probe connecttwo
pow er supp lies together.

A sthe resistors w ill form part of the nput attenuators, they w ill
affect the accuracy of the analog m easuram ent if their value is
too high. T he analog input channels are calibrated assum ing an
extermnal series resistor of 500 , and the accuracy w ill ram ain

w ithin specification forany value from zero to 1 kL, so a stan-
dard 510 Q resistor issuitable.

T he worst such accidentwould be connecting -12 V to +12 V—
atotalof 24 V difference, w ith the series resistors this would
draw am axin um currentofapproxin ately 24 mA .

ANALOG OUTPUT

The ADM 9240 has a singk analog output from an unsigned
8-$itD AC which produces 0 V-1 .25V . T he analog output
register defaults to FF during pow eron reset, w hich produces

m axin um fan speed. T he analog outputm ay be am plified and
buffered w ith extermnal circuitry such asan op am p and transistor
to provide fan speed control.

A auimble drive circuit isgiven in Figure 5.
C arem ustbe taken when choosing the op am p to ensure that its
dnput com m on-n ode range and outputvoltage sw ng are suiablke.

The op am p m ay be pow ered from the +12 V railalone or from
t12V.Ifitispowered from +12 V then the nputcomm on-

m ode range should inclide ground to accom m odate them ini-
mum outputvoltage of the D AC , and the output volage should
aw ing below 0.6 V to ensure that the transistor can be tumed
fully off.

REV. 0

Ifthe op am p ispowered from —12 V, precautions such asa
clam p diode to ground m ay be needed to prevent the base—

em itter jinction of the transistor being reversediased in the

un likely event that the output ofthe op am p should sw ing nega—
tive for any reason .

T he positive output sw ing of the op am p should be as close to
+12 V aspossible so that them axin um voltage can be obtained
from the transistor. Even ifthe op am p sw Ings to the rail, the

m axin um voltage from the em itter ofthe transistorw illbe
about 11 4 V . typical values for this condition would be:

Gain=114/425=912=1+ RLR2
R1=82kQ, R2 =10 kQ (neares prefarred valuc)
giving an actualgain of9.2.

T he transistor should have a reasonably high hyy to avoid its
base current pulling down the outputofthe op am p, itm ust
have an Iy ax greater than them axim um fan current and be
capable of dissipating pow er due to the voltage dropped across it
when the fan isnotoperating at fiill speed. D epending on the
fan param eters, som e suitable deviceswould be 2N 22194,

2N 3019 orZT X 450.

+12V

NTEST_IN/AOUT

R1

T &
I

Figure 5. Analog Output Driving Fan

LAYOUT AND GROUNDING

Analog inputsw illprovide best accuracy when referred to the
GNDA ph.A separate, low in pedance ground plane for analbg
ground, w hich provides a ground point for the voltage dividers
and analog com ponents, w ill provide best perform ance but is
notm andatory.

T he pow er supply bypass, the parallel com bination of10 UF
ekectrolytic or tantalum ) and 0.1 UF (ceram ic) bypass capaci-
tors connected between Pin 9 and ground, should also be lo-
cated as close aspossible to the ADM 9240.
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FAN INPUTS

T wo nputs are provide form onioring the condition of cooling
fans. Signal conditioning n the AD M 9240 accom m odates the
slow rise and falltim es typical of fan tachom eter outputs. T he
m axin um Inputsignalrange 80 to V¢ . In the event that these
inputs are supplied from fan outputsthatexceed 0 to Ve,
efther resistive attenuation of the fan signal or diode clam ping
m ustbe included to keep inputsw ithin an acceptabl range.

Figures 6a to 6¢ show circuits form ost comm on fan tacho
outputs.

Ifthe fan tacho outputhasa resistive pullup to Ve itcan be
connected directly to the fan Input, as shown in F gure 6a.
+12v Vee

FAN SPEED
COUNTER

s ;ﬁ
puLLupl |
47k03 | FAN1
% TYP.] o OR FAN2)
—o e
1 TACHO
L= - _ outPuT

Figure 6a. Fan with Tachometer Pull-Up to +V¢¢

Ifthe fan outputhas a resistive pullup to +12 V (orother
voltage greater than V¢ ), the fan output can be clam ped w ith
a Zenerdiode, as shown in F igure 6b. T he Zener voltage
should be chosen o that it is greater than V; but less than
Ve, allow ing for the voltage tokerance ofthe Zener. A valie of
about 0.8 X Ve Issuiable.

+1§V *CHOOSE ZD1 VOLTAGE APPROX. 0.8 x Vee €

| PULL-UP

47k0% | TACHO FAN1
TYP. OUTPUT _ OR FAN2
o3 * 0—
ZD1 %

FAN SPEED
COUNTER

PN ZENER

Figure 6b. Fan with Tachometer Full-Up to Voltage >V
(e.g., 12 V) Clamped with Zener Diode

Ifthe fan has a strong pullup (kessthan 1 kQ) to +12V,ora
totem -pole output, a series resistor can be added to 1im it the
zener current, as shown In F igure 6¢. A fematively, a resistive
attenuatorm ay be used, as shown in F igure 6d.

R1 and R 2 should be chosen such that:
2 V< Vpyrr-upx R2/(Rpyrr-ve + R1L + R2) < Ve

If the value of the pull-up resistor isnotknown, the valie of R1
and R2 should be m ade fairly large, butnot so large that the
nput leakage current w ill cause a large vo ltage drop across
them .

W ith a pullup voltage of 12 V and pullup resistor less than
1 kQ, suiable values forR1 and R2 would be 100 kQ and
47 kKQ . Thisw illgive a high Inputvolage of3.83 V.

+12V «CHOOSE ZD1 VOLTAGE APPROX. 0.8 x Vo~ YCC

b-
PULL-UP

TYP. < 1kQ
| oRTOTEM-POLE

L

[‘o

TACHO FAN1
OUTPUT  OR FAN2

FAN SPEED
COUNTER

Figure 6¢. Fan with Strong Tachometer Pull-Up to
>V or Totem-Pole Output, Clamped with Zener and
Resistor

—1o—

+12v Vee
)
‘b
<1kog FAN1
| Ri*  ORFAN2 L] FANSPEED
AChO COUNTER

T OUTPUT
XL -

*SEE TEXT

Figure 6d. Fan with Strong Tachometer Pull-Up to
>Vccor Totem-Pole Output, Attenuated with R1/R2

INPUT CURRENT LIMITING

Ifthe fansare powered whil the ADM 9240 is unpow ered, the
nputsofthe ADM 9240 w ill try to clam p the fan output vol-
age. In this case the input currentm ust be lin ited to less than
them axin um value in the Absolute M axin um Ratingstable.
T he pullkup resistor of the fan tacho outputm ay provide this
current lin iting but, if s value is too low , itm ay be necessary
to add additional resistance in series w ith the fan nputpins.

FAN SPEED MEASUREMENT

T he fan counter does not count the fan tacho output pulses
directly, because the fan speed m ay be less than 1000 rpm and
itwould take several seconds to accum ulate a reasonably large
and accurate count. Instead, the period of the fan revolition is
m easured by gating an on—chip 22 .5 kH z oscillator into the
nputofan 8-bit counter for tw o periods of the fan tacho out-
put, asshown In F igure 7, o the accum ulated count is actually
proportional to the fan tacho period and Inversely proportional
to the fan speed.

T he m onitoring cycle beginswhen a one isw ritten to the start
bi Bi0), and a zero to the INT C karbit Bit3) ofthe C on-
figuration RegjsterIN_TiE nabl Bi 1) should be set to one to
enabk the INT output. T hem easurem entbeging on the riging
edge ofa fan tacho pulse, and endson the next-but-one riging
edge. O nce the fan speeds have been m easured, they w illbe
stored in the Fan Speed Valie Regigters and can be read atany
tin e. T hem easurem entsw illbe updated as long as them oni-
toring cycle continues.

22.5kHz
cLocK
I I
CONFIG | I |
REG. BIT 0 | |
I |
FAN1 |
INPUT | |
T 1
|
Fan2 [} |
INPUT
| I |
| I
1

-
g8

.

I
I
I FAN1
I
1

FAN2

MEASUREMENT | MEASUREMENT
| PERIOD PERIOD
START OF
MONITORING
CYCLE

Figure 7. Fan Speed Measurement
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T 0 accom m odate fans of different gpeed and or different num —
bers of output pulses per revolution, a prescaler (divisor) of1, 2,
4 or 8 m ay be added before the counter. T he defaultvalue is 2,
which givesa count of 153 fora fan ranning at 4400 rpm pro-
ducing tw o output pulses per revolution .

T he count is calcu lated by the equation :
Caunt= (22.5x 10°x 60) /fpmx Divisor)

For constant speed fans, fan failure isnom ally considered to
have occurred when the speed dropsbelow 70% ofnom inal,
which would correspond to a countof219.Fullscake (255)
would be reached ifthe fan speed fellto 60% of itsnom inal
value. For tan perature controlled variable speed fans the siua-
tion w ill be different.

T able I1T show s the relationship betw een fan speed and tin e per
revolution at 60% , 70% and 100% ofnom nalrpm for fan
goeedsof 1100 rpm , 2200 rpm , 4400 rpm and 8800 rpm , and
the divisor that w ould be used for each ofthese fans, based on
tw o tacho pulses per revolution .

Tablelll. Fan Speedsand Divisors
Time per Time per Time per
Nominal 70% Rev 60% Rev 60% Rev
Divisor | rpm (ms) rpm (ms) rpm (ms)
1 8800 682 6160 974 5280 11.36
2 4400 13.64 3080 1948 2640 2273
4 2200 2727 1540 3896 1320 45 .45
8 1100 54.54 770 7792 660 90.9

N ote thatFan 1 and Fan 2 D ivisors are program m ed into Bits 4
to 7Tofthe VID 0-VID 3fan D irisor R egister.

LIMIT VALUES

Fans In generalw illnot overspeed if run from the correct volt—
age, so the failure condition of Interest isunderspeed due to
electrical orm echanical failure. For this reason only low speed
Tim its are program m ed into the lin it registers for the fans. Tt
should be noted that, since fan period rather than speed isbeing
m easured, a fan failire nterruptw illoccur when the m easure-
m ent exceeds the lim itvalue.

MONITORING CYCLE TIME

T hem onioring cyck tin e depends on the fan speed and num -
ber oftacho output pulses per revolution . T wo com plete periods
of the fan tacho output (three rising edges) are required for each
fan m easurem ent. T herefore, if the start of a fan m easurem ent
j1stm isses a rising edge, the m easurem ent can take aln ost three
tacho periods. Tn order to read a valid result from the fan valie
registers, the totalm onitoring tim e allow ed after starting the

m on ioring cycle should therefore be three tacho periodsof
FAN 1 plus three tacho periods of FAN 2 at the lowest nom al
fan speed.

A lthough the fan m onioring cycle and the analog nputm oni-
toring cyck are started together, they are not synchronized in
any otherway.
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FAN MANUFACTURERS
M anufacturers of cooling fans w ith tachom eter outputs are
listed below :

NM B Tech

9730 Independence Ave.

C hatsw orth, C alifomia 91311
818-341-3355

818-341-8207

Airflow
M odel Frame Size CFM
208N L, [236Insq.X0.79dn 60mm sq.X20mm ) [9-16
210M 1, [236 Insq.X 098 In (60mm sg.X 25mm ) [14-25
3108N L (315 sq.X0.79dn 80mm sq.X20mm ) [25-42
3110KL (315 sq.X 098 dn 80mm sq.X25mm ) [25-40

M echatronis nc.

PO .Box 613

Preston, W A 98050

800-453-4569

M odels— Varibus sizes available w ith tach output option .

Sanyo D enkiK eym arc E lectronics
468 Am apola Ave.

T orrance, CA 90501
310-783-5400

M odels— 109P Series

CHASSISINTRUSION INPUT

T he C hassis Intrusion (€ I) input is an active high inputbpen-—
drain output ntended for detection and signalling of unautho-
rized tam pering w ith the system . An extermal circu it pow ered
from the system 'sCM O S backup battery isused to detect and
latch a chassis intrusion event, w hetherthe systam is pow ered up
ornot. O nece a chassis intrusion has been detected and latched,
the C T nputw ill generate an interrupt when the system is pow -
ered up.

T he actual detection of chassis intrusion is performm ed by an
extermmal circu it that w ill, for exam ple, detect when the cover has
been rem oved . A w ide variety of technigquesm ay be used for the
detection :

- M icrosw itch that opensor closes when the cover is ram oved .
- Reed sw itch operated by m agnet fixed to the cover.

- H alleffect sw itch operated by m agnet fixed to the cover.

- Phototransistor that detects light when cover is ram oved .

T he chassis Intrusion interruptw ill rem ain asserted until the
external detection circuit is reset. T his can be achieved by set-
ting Bit 6 of the C onfiguration R egister, or Bit 7 of the C hassis
Tntrusion C kear R egister to one, which w illcause the C Tph to be
pulled Iow forat least 20 m s. T hese register bits are selfclkaring.
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T he chassis intrusion circuit should be designed so that it can be
reset by pulling itsoutput low . A suiable chassis intrusion cir-
cuit using a phototransistor is shown In Figure 8. L ight falling
on the phototransistor when the PC cover is rem oved w ill cause
it to tum on and pullup the nputofN 1, thus setting the latch

N 3N 4.2 flerthe cover is replaced, a ow reseton the C Toutput
w illpulldown the nputofN 4, resetting the latch.

1N914 1N914
»—e j¢—0 +5V
cmos [ =
MRD9O1
BACKUP X
BATTERY AN 74HC132
L
I cl
470K 3
2 10ka

Figure 8a. Chassis Intrusion Detector and Latch

T he C hassis Tntrusion inputcan also be used for other types of
alam input. F igure 8b show s a tem perature alam circuitusing
an AD 22105 tem perature sw itch sensor. T his produces a low —
going output w hen the preset tem perature is exceeded, so the
output is inverted by QO 1 to m ake it com patible with the C T
nput.Q 1 can be aln ostany an allsignal N PN transistor, ora
TTL orCM O S invertergate m ay be used ifone isavaibble. See
the AD 22105 data sheet for nfom ation on selecting Rggy -

AD22105

|||—

Figure 8b. Using the Cl Input with a Temperature Sensor

N ote: T he chassis intrusion hput does not have a protective
clam p diode to V.., as thiscould pull down the chassis intru—
sion latch and reset twhen the ADM 9240 was pow ered down .

THE ADM9240 INTERRUPT STRUCTURE

T he Interrupt Structure ofthe ADM 9240 isshown I Figure 9.
Aseach m easurem ent value isobtained and stored in the
appropriate valie register, the value and the lim its from the
corresponding lim it registers are fed to the high and low Iim it
com parators. T he result of each com parison (1 = outof Iim i,
0= in lin it) is routed to the corresponding bit input of the
Interrupt Status R egisters via a data dem ultiplexer and used to
set thatbithigh or ow asappropriate.

T he InterruptM ask R egisters have bits corresponding to each of
the Interrupt Status Register B its. Setting an InterruptM ask Bit
high forcesthe corresponding Status B it output low , whik set-
ting an InterruptM ask B it low allbow s the corresponding Status
Bitto be asserted . A flerm asking, the statusbitsare allORed
together to produce the INT output, which willpull ow ifany
unm asked status bitgoeshigh, ie., when any m easured valie
goes outof lim it.

The INT output isenabled when Bit 1 ofthe C on figuration
Register INT Enabk) ishigh,and B3 (NT C lear) islow .

+Veep2 —
- -
12V
HIGH LiniT I L/ N
1=0UT +3.3V ~
FROM VALUE OF LIMIT 25V
ANDLIMIT VALUE MBS =2 ™
REGISTERS LOW LIMIT DATA +5V_| INTERRUPT ~ [ |
COMPARATORS DEMULTIPLEXER [,y STATUS
CCP1
Low LimiT mjee- REGISTERS [ |
TEMP
- |
FAN1 L
FAND MASK GATING x 10
> ™ sTaTus —
BIT INT
Cl (CHASSIS INTRUSION)——————m | MASK
BIT
H-1
-]
-1
st
MASKING DATA it N |
FROM BUS __ __
REGISTERS [>] INT_ENABLE INT_CLEAR
H-1
- CONFIGURATION
-1 REGISTER

Figure 9. Interrupt Register Structure
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INTERRUPT CLEARING

Reading an Interrupt StatusR egister w ill output the contents of
the R egister, then clear it. Ttw ill ram ain cleared untilthem oni-
toring cycle updates i, so the next read operation should notbe
perfom ed on the register until this has happened, or the result
w illbe Invalid. T he tin e taken fora com plete m onitoring cycle
ism ainly dependenton the tin e taken to m easure the fan speeds,
as described earlier.

The INT output is cleared w ith the IN_T7C karbit, which isBit
3 ofthe C onfiguration R egister, w thout affecting the contents
ofthe Interrupt (IN T ) StatusRegisters. W hen thisbit ishigh,
the ADM 9240 m onitoring loop w ill stop . Ttw ill resum e when
the bit is ow .

TEMPERATURE INTERRUPT MODES

A sm entioned earlier, two lim it values can be program m ed for
the tam peratire m easurem ent, a H ot T em perature Lin it (Tyo7),
and aH ot Tem perature H ysteresis Lim it (Tyorgygr ), Which is
nom ally som e degrees low er.

T he Interrupt finction of the tem perature sensor differs from

the nterrupt operation of the other inputs In that there are three
ntermuptm odes, called “O ne-T in e Interrupt” m ode, D efaul:
Interrupt” m ode and “C om parator” m ode.

DEFAULT INTERRUPT MODE

Exceeding Ty or causes an Interrupt that w ill ram ain active
indefinitely until reset by reading Interrupt StatusRegister 1 or
cleared by the IN_T7C Jearbit in the C onfiguration register.
Once an Interrupt event has occurred by crossing Ty o, then
reset, an Interrupt w ill occur again once the next tem perature
conversion has com pleted . T he nterrupts w ill continue to occur
n thism anner until the tem perature goesbelow TyoravsT -

O peration In the default interruptm ode is illustrated in F igure
10.Forclarity, in this illustration the intervalbetw een read
operations is shown as considerably longer than the m onitoring
cycke tin e, so that the interrupt is alw ays reasserted after being
reset, before the next read operation occurs.

I~ 1l _ 1 1 |

|

~N N ]
IBANER
T N

e

READ READ READ READ READ READ READ

THot

THoTHYST 7

L

Figure 10. Temperature INT Qutput in Default Interrupt
Mode

ONE-TIME INTERRUPT MODE

Exceeding Ty or causes an Interrupt that w ill ram ain active
indefinitely until reset by reading Interrupt StatusRegister 1 or
cleared by the IN_T7C Jearbit in the C onfiguration Register.
Once an Interrupt event has occurred by crossing Ty o7, then
reset, an Interrupt w illnot occur again until the tem peratire

REV. 0

goesbelow T yoryvsr - O peration in the one-tim e interrupt
m ode isillustrated in F igure 11 . Again, the interval betw een
read operations is show n as being longer than the m onitoring

cyck tin e.
| |
| | |
| | |
| | |~

\1../

Thot

THoTHYST #

T g

READ READ READ READ READ READ READ

L

Figure 11. INT Output in One-Time Interrupt Mode

COMPARATOR MODE

Exceeding Tyor causes the INT output to go Low INT will
rem ain Low until the tam perature goesbelow Ty oq . O nce the
tem perature goesbelow Ty ,IN_ijJlgo High. Tuoruyse 18
ignored . In otherw ords, C om paratorM ode operates like a
them ostat w ith no hysteresis. O peration in the com parator

m ode is illustrated n F igure 12.

LI 1L L | L

INT
Figure 12. INT Output in Comparator Mode

RESET INPUT/OUTPUT

RESET Pin 12) isan 10 pi thatcan function asan open-—
drain output, providing a low going 20 m soutputpulse when

B it 4 ofthe C onfiguration Register is set to 1, provided the reset
function has first been enabled by setting Bit 7 of Interrupt

M ask Register #2 to 1. The bit is autom atically clkeared when
the reset pulse isoutput.Pin 11 can also function as a RESET
nputby pulling thispin low to reset the intemal registers of the
ADM 9240 to default values. O nly those registers that have

pow eron default values as listed In T able VI are affected by this
function. The D AC register, Valie and L in it R egisters are not
affected.

NAND TREE TESTS

A NAND tree isprovided n the ADM 9240 for Autom ated T est
Equipm ent ATE) board level connectivity testing. T he device
isplhced Nto NAND TestM ode by poweringup with Pin 11
held high. Thispin is sam pled autom atically after pow er-up and
if i connected high, then the NAND testm ode is invoked .

In NAND testm ode, alldigital inputsm ay be tested as illis-
trated below .AONTEST OUT willbecomethe NAND tree
outputpin. To perform aNAND tree test, allpins included in
the NAND tree should be driven high.
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The structure of the NAND tree isshown In Figure 13.

Beghning w ith A1 and working clockw ise around the chip, each
pin can be toggled and a resulting toggle can be observed on
NTEST OUTAQ.

Alow fora typical propagation delay of 500 ns.

A1l

SDA

SCL
FAN1
FAN2
VIDO
VID1
VID2
VID3 NTEST_OUT
VID4

Figure 13. NAND Tree

N ote: Ifany of the iInputs shown in Figure 9 are unused, they
should not be connected directly to ground, but via a resistor
auch as 10 kQ. Thiswillallow the ATE (A utom atic T estEquip-
m ent) to drive every nputhigh so thatthe NAND tree test can
be properly carried out.

USING THE ADM9240

POWER-ON RESET

W hen power is first applied, the AD M 9240 perform s a “pow er-
on reset” on several of its registers. Registers w hose pow eron
valies are not shown have pow er-on conditions that are indeter-
m nate (this nchides the Value and 1. im it Registers). The AD C
is nactive. In m ost app lications, usually the first action after
pow eron would be to w rite Iin its into the L in L Registers.

Power-on reset clears or nitializes the ©llow Ing registers (the
initialized values are shown in Table VI:

- Configuration Register

- Serial Address Register

- Interrupt (INT ) StatusRegisters #1 and 42
- Interrupt (INT) M ask Registers #1 and #2
- VID fanD ivisorR egister

- VID 4 Register

- C hassis Intrusion C lear R egister

- Temn perature C onfiguration R egister

- TestRegister

— Com patibility R egister

- Analog O utput R egister

INITIALIZATION

Configuration Register IN IT IALIZAT ION perfom s a sin ilar,
butnot identical, function to power-on reset. The T est Register
and Analog O utput R egister are not nitalized .

Configuration Register W ITTALIZAT ION isaccom plished by
setting Bit 7 of the C onfiguration Register high . T hisbit auto-
m atically clears after being set.

Using the Configuration Register

Controlofthe ADM 9240 isprovided through the C onfiguration
Register. The AD C is stopped upon pow er-up, and the IN_T7C lear
signal is asserted, clkearing the INT output. T he C onfiguration
Register is used to startand stop the ADM 9240, enabk ordis-
able interrupt outputs and m odes, and provide the initialization
function described above.
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Bit 0 ofthe C onfiguration R egister controls the m on toring loop
ofthe ADM 9240. Setting Bit 0 low stopsthem onioring loop
and putsthe AD M 9240 into a low powerm ode thereby reduc-
ing pow er consum ption. Serial bus com m unication is still pos—
sble w ith any register in the AD M 9240 while in low power

m ode. Setting Bt 0 high starts the m onitoring loop .

Bit1 ofthe C onfiguration Register enables or disables the INT
Interruptoutput. Setting Bit 1 high enabls the INT output,
settingBit 1 low disables the output.

Bit 3 ofthe C onfiguration Register isused to clear the INT
nterruptoutputwhen sethigh. The ADM 9240 m onioring
finction w ill stop untilB it 3 is set low . Interrupt Status Register
contentsw illnot be affected .

Bit 4 ofthe C onfiguration Register isused to nitateam ini-
mum 20 m s RESET signalon the RESET output if the function
isenabled by Bit 7 in Register 44 .

Bit 6 ofthe C onfiguration Register isused to reset the C hassis
Intrusion (€ I) outputpin when ssthigh.

Bit 7 ofthe C onfiguration Register isused to start a C onfigura-
tion R eqgister In itialization when taken high .

STARTING CONVERSION

T he m onitoring finction @nalog nputs, tem perature and fan
gpeeds) in the AD M 9240 is started by w riting to the C onfigura-
tion Register and setting Start Bi:0), high, INT Enablke Bit1)
high and INT C Jear Bit3) low . Apart from initially starting
together, the analog m easuram ents and fan speed m easuram ents
proceed independently and are not synchronized in any way.

T he analog m easurem ents w illbe com pleted In no m ore than
353 pus. T he tim e taken to com plkte the fan speed m easurem ents
dependson the fan speed and the num ber of tacho output pulses
per revolution .

O nce them easurem ents have been com pleted, the results can be
read from the Value Registersat any tim e.

T ablke IV show s the m easurem ent sequence for the anabg hputs.

Table!lV. Measurement Sequence

M easurement # Parameter

Analbog +Vecp;
Analog+12 Vg
Analbg +5V
Analbg+33Vy
Analbg+2.5Vy
Analog +Vecpy

T em perature Reading

=IOy U W N

LOW POWER AND SHUTDOWN MODE

TheADM 9240 can be placed in a low powerm ode by setting
Bit 0 ofthe C onfiguration registerto 0. T his disables the inter-
nalAD C .Fullshutdown m odem ay then be achieved by setting
Bi 0 ofthe TestRegisterto 1. T his tums off the analog ocutput
and stops the m onitoring cycle, if running, but it does not affect
the condition ofany of the registers. T he device w ill retum to its
previous state when thisbit is reset to zero.
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APPLICATION CIRCUIT

Figure 14 show s a generic app lication circuit using the

AD 9240.The analog m ontoring inputs are connected to the
pow er supp lies including tw o processor core voltage nputs. T he
VID inputsare connected to the processor voltage 1D pins.

T here are tw o tacho Inputs from fans, and the analog output is
used to controlthe speed of a third fan. A chassis ntrusion

latch w ith an opto—sensor is connected to the C T input. O £
course, In an actual application, every input and outputm ay not
be used, in which case unused analog and digital inputs should
be tied to analog or digital ground as appropriate.

+12v +3.3V
o N
*— NTEST_OUT/A0 viDo
% viD1
1 +33v
] SDA (@)= VID2 , FROM VID PINS
OF PROCESSOR
! SERIAL BUS
scL——»(4) (@)= vID3
<+
1N914 1N914
FAN1
»—o lg—0+3.3V
CMOS J_ = 1€ ®
BACKUP mar MRDSO1
BATTERY 74HC132 FAN2
= ,B)
\
[
cl ADM9240 5100
b (7
470K 3 \-,) @)_W'_ +2.5Vy
GNDD 5100
| D—AM—— +3.3V
$10k0 D) @ 33N
10uF| 0.1pF
= +
5100
+3.3V 9) )—w—— 5V
Vee
1
L 5100
L INT O (—w—— +12vy
+12v
NTEST_IN/AOUT 5100
= @® (D—w—— +Veepr
2N2219A
GNDA
RESET 12 13

Figure 14. Application Circuit
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Table V. Address Pointer Register

Bit Name R'W Description
7-0 Address Ponnter W rite AddressofADM 9240 Registers. See the tablesbelow for detail.
Table VI. List of Registers

Notes

Address | Description Power on Value A7-A0(Binary Bit 7-0)

15h T est R egister 0000 0000 Setting Bi 0 of this registerto 1 selects
shutdown m ode. Caution:D o N ot w rite to
any otherbits in this register.

15h Program m ed Value of Analog O utput 1111 1111

20h +2 .5V M easured Valie Tndeterm hate Read Only

21h +Veep1 M easured Value Indeterm nate Read Only

22h +3.3V M easured Valie Tndeterm hate Read Only

23h +5V M easured Value Tndeterm hate Read Only

24h +12 V M easured Valie Tndeterm hate Read Only

25h Veeps M easured Value Tndeterm hate Read Only

26h Reserved Tndeterm hate

2'7h T em perature Reading Tndeterm hate Read Only

28h FAN 1 Readhg Tndeterm hate Read Only

29h FAN 2 Readng Tndeterm hate Read Only

2Ah R eserved Tndeterm hate

2Bh +25V HighLin it Tndetem inate

2Ch +25V Low Lim it Tndeterm hate

2D h +Veep1 High Lim it Tndeterm hate

2Eh +Veepr Low Lin it Tndeterm hate

2Fh +33V HighLimi Tndetem inate

30h +33V Low Lim it Tndeterm hate

31h +5V High Lim it Tndetem inate

32h +5V Low Lin it Tndeterm hate

33h +12V High Lin it Tndetem inate

34h +12V Low Lin it Tndeterm hate

35h Veepe High Lim it Indeterm nate

36h Veepy Low Lin it Indeterm nate

37h Reserved Tndeterm hate

38h Reserved Tndeterm hate

3%h HotT an perature L im it H igh) Indeterm hate

3Ah H ot T an perature H ysteresis Lin it (Low ) Tndeterm hate

3Bh FAN1 Fan CountLim it Tndeterm hate

3Ch FAN 2 Fan CountLim it Tndeterm hate

3D h Reserved Indeterm nate

3Eh Company ID N um ber 0010 0011 T his location w ill contain the com pany
identification num ber (Read O nly).

3Fh Revigion N um ber D i Revision T his location w ill contain the revision
num ber of the part. Read Only).

40h C onfiguration R egister 0000 1000 SeeTablk VII

41h Intermupt INT Status Register 1 0000 0000 See Tabk VI

42h Intermupt INT Status Register 2 0000 0000 See Tabk IX

43h INT M ask Register 1 0000 0000 See Tabk X

44h INT M ask Register 2 0000 0000 SeeTabk X I

45h C om patibility R egister 0000 0000 SeeTablk X IT

46h C hassis Intrusion C lear R egister 0000 0000 See Tablk X ITT

47h VID 0-3/4an D isor Register 0101 (vID 3-VID 0) SeeTabk X IV

48h Serial Address Register 0010 11 A1) @A0) See Tabk XV

49h V1D 4 Register 1000 000 (vID 4) See Tabke X VI

4Bh T em perature C onfiguration R egister 0000 0001 SeeTabke XVII

—18—
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Table VII. Register 40h, Configuration Register (Power-On D efault = 08h)

Bit | Name RW Description

0 START RAW Logic 1 enables startup ofAD M 9240, Logic 0 places it in standby m ode. C aution : the out-
puts of the Interrupt pinsw illnot be clared if the userw rites a zero t this location after an
Interrupt has occurred (see “IN_Tic Jear” bi) . At startup, lin it checking functions and scan—
ning begins. N ote, allhigh and low lin its should be set into the AD M 9240 prior to tuming
on thisbi. PowerUp D efault= 0.)

1 IN_TiEnabJe RAW Logic 1 enab]estheIN_Toutput.l =FEnablkd 0 = D isablkd PowerUpDefault= 0).

2 Reserved Default= 0.

3 IN_T7C lear RAW D uring Interrupt Service Routine (ISR) thisbit isasserted Logic 1 to ckarINT output
w ithout affecting the contents of the Interrupt Status Register. T he device w ill stop m onitor-
ing. Ttw illresum e upon clkaring ofthisbit. PowerUp D efault= 1)

4 RESET RAYV C reatesa RESET (@ ctive Low ) signal for20 m sm ninum (PowerUp D efault= 0).
T hisbit is cleared once the pulse goes active.

Reserved RAW D efault= 0.
CI Reset RAV A “1” outputsam nim um 20 m sactive low pulse on the C hassis Intrusion pin. PowerUp

D efault= 0.) NN ote: T hisbiperfom sthe sam e function asB i 7 In Reqgister 46h) .

7 Tnitialization RAV Logic 1 restores pow er-up default values to the C onfiguration register, Interrupt statuis regis—
ters, InterruptM ask Registers, Fan D visor Register and the T em perature C onfiguration
Register. T hisbit autom atically clears itself since the pow er-on default is zero.

Table VIII. Register 41h, Interrupt Status Register 1 (Power-On D efault = 00h)

Bit | Name RW Description

0 +25V Eror | Read Only A “1” indicatesa high or ow lin ithasbeen exceeded.

1 Veep Error Read Only A “1” Indicatesa high or ow lin it hasbeen exceeded.

2 +33V Eror | Read Only A “1” indicatesa high or ow lin ithasbeen exceeded.

3 +5V Eror Read Only A “1” indicatesa high or ow lin ithasbeen exceeded.

4 Teanp Eror Read Only A “1” indicates that a tem perature interrupt has been set.

5 Reserved Read Only U ndefined.

6 FAN1 Eror Read Only A “1” Indicates thata fan count lin ithasbeen exceeded.

7 FAN 2 Error Read Only A “1” Indicates thata fan count lin ithasbeen exceeded.

Table I X. Register 42h, I nterupt Status Register 2 (Power-On Default = 00h)

Bit | Name RW Description

0 +12V_Ermor Read Only A “1” indicatesa high or ow lin ithasbeen exceeded.

1 Veep, Error Read Only A “1” Indicatesa high or low lin it hasbeen exceeded.

2 Reserved Read Only U ndefined.

3 Reserved Read Only U ndefined.

4 Chassis Frror | Read Only A “1” indicates chassis Intrusion hasgone high.

5 Reserved Read Only U ndefined.

6 Reserved Read Only U ndefined.

7 Reserved Read Only U ndefined.

Note: Any tin e the STAT U S Register is read out, the conditions (ie., Register) that are read are autom atdcally reset. In the case of the channel priority indicatdon, if
two orm ore channelswere out of lin its, another indication would autom atically be generated if £ were nothandled during the ISR . In the M ask Register, the errant
voltage interruptm ay be disabled untilthe operatorhas tin e to clear the errant condition or set the lin i higher/ow er.

REV. 0
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Table X. Register 43h, INT Interrupt Mask Register 1 (Power-On D efault = 00h)

Bit Name R'W Description
0 +25V Read AWVrite A “1” disables the corregponding nterrupt statusbit Or INT interrupt.
1 +Veeps Read AVrite A 17 disables the corresponding interrupt status bit HrINT interrupt.
2 +33V Read AWVrite A “1” disables the corregponding nterrupt statusbit Or INT interrupt.
3 +5V Read AWVrite A “1” disables the corregponding nterrupt statusbit OrINT interrupt.
4 Temp R ead AWrite A “1” disables the corregponding interrupt statusbit OrINT interrupt.
5 Reserved R ead AWrite Power-On D efault= 0.
6 FAN 1 R ead AWrite A “1” disables the corregponding interrupt statusbit OrINT interrupt.
7 FAN 2 R ead AWrite A “1” disables the corregponding nterrupt statusbit Or INT interrupt.
Table XI. Register 44h, INT Mask Register 2 (Power-On Default = 00h)
Bit Name R'W Description
0 +12V Read AWVrite A “1” disables the corregponding nterrupt statusbit Or INT interrupt.
1 Veers R ead AWrite A 17 disables the corresponding interrupt status bit HrINT interrupt.
2 R eserved Read AVrite Power-up default setto Low .
3 R eserved Read AVrite Power-up default setto Low .
4 CI R ead AWrite A “1” disables the corregponding nterrupt statusbit Or INT interrupt.
5 Reserved R ead AWrite U ndefined.
6 Reserved R ead AWrite U ndefined.
7 RESET Enabk R ead AWrite A “1” enabls the RESET function i the configuration register.
Table XII. Register 45h, Reserved Compatibility (Power-On D efault = 00h)
Bit Name R'W Description
0-7 R eserved R ead AWrite Reserved for C om patibiliy.
Table XI11. Register 46h, Chassis Intrusion Clear (Power-On D efault = 00h)
Bit Name R'W Description
0-6 R eserved R ead Write Undefined PowerOn D efault= 00h)
7 C hassis Int. C kar Read Write A “1” outputsam inimum 20 m s active low pulse on the chassis intrusion
pin. T he register bit clears itself after the pulse has been output.
Table XIV. Register 47h, VID 0-3/Fan Divisor Register (Power-On Default 0101(VID 3-VIDO0))
Bit Name R'W Description
0-3 v1D Read TheVID [3:0] nputs from processor core pow er supp lies to indicate the
operating voltage €g., 13V to35V).
4-5 FAN 1 D ivisor Read AWVrite Sets C ounter Prescaler for FAN 1 Speed M easuran ent
<54> = 00 - D wide by 1
<54> = 01 - D wide by 2
<54> = 10 - D ide by 4
<54> = 11 - D wide by 8
6171 FAN 2 D ivisor Read AWVrite Sets C ounter Prescaler for FAN 2 Speed M easuran ent

<76> =00 -D wideby 1
<76> =01 - D ivide by 2
<76> =10 - D wide by 4
<76> =11 -D wideby 8
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Table XV. Register 48h, Serial Address Register (Power-On Default = 0010 11(A1)(A0))

Bit Name RW Description
0-6 Serial Bus Address R ead Write SerialBusAddress Bis0 and 1 are Setby A0,Al and Bit7 isRead O nly)
Table XVI. Register 49h, VID 4/Device ID Register (Power-On D efault 1000000(VID 4))

Bit Name RW D escription

0 VD4 Read V1D 4 Tnput from Pentium ®

1-7 Reserved R ead AWrite

Table XVII. Register 4Bh, Temperature Configuration Register (Power-On Default = 01h)
Bit Name R'W Description
0-1 H ot T em perature | Read Write IfBit 0 and Bit 1 of this register are both zero or one, this selects the default
InterruptM ode interruptm ode, w hich gives the useran interrupt if the tem perature goes above
Select Bits the hot Iim it. T he interruptw illbe cleared once the status register is read, but it

w illagain be generated when the next conversion has com plted. Ttw ill continue to
do so until the tem perature goes below the hysteresis lin it.
A O0OonBil andal on Bi 0 sekcts the one-tin e interruptm ode, w hich gives the
useran nterruptwhen the tem perature goes above the hot lim it. T he Interruptw ill
be cleared once the status register is read . A nother interruptw ill not be generated
until the tem perature first goes below the hysteresis lin it. N o m ore interrupts w ill
be generated until the tem perature again goes above the hot lin it. T he corregpond—
ing bitw illbe clkared in the status register every tim e it is read, butm ay not set
again when the next conversion isdone. N ote that this is the powerup default
m ode.
A lonBitl and a0 on Bi 0 selects the com paratorm ode. T his gives an INT
when the tem peratiire exceeds the hot 1im it. This INT rem ains active until the
tem peratiire goes below the hot Iin it (ho hysteresis), when the INT w illbecom e
dnactive.

2-6 Reserved Read AVrite D efault= 00000

7 Tem p Read only LSB ofTem perature Reading = 0 .5°C

Pentium isa registered tradem ark of IntelC orp.

REV. 0

21—



ADM9240

OUTLINE DIMENSIONS

D in ensions shown in inchesand (mm ).

24-Lead TSSOP
(RU-24)

0.311 (7.90)
0.303 (7.70)

AodAAAAAADAA

]

—»I

0.177 (4.50)
0.169 (4.30)
0.256 (6.50)
0.246 (6.25)

NEEELELELL

0.006 (0.15) PN 1

0.002 (0.05) 0.0433
O S e pfaio 4
a - °E—"MAX T 8 0.028(0.70)_.”<_
0.0256 (0.65) 0.0118 (0.30) 0°  0.020 (0.50)

SEATING — 0.0079 (0.20)
BSC 0.0075 (0.19 )
PLANE 019) 0.0035 (0.090)
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