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= Focus Areas

NXP combine TS & EEPROM expertise 

and 30 years of I2C-bus experience to 

release DDR3 combo device

Sales/Public
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Agenda

Portfolio
ïSE97 ïoriginal JEDEC - 3.0V ï3.6V ïIntel approved
ïSE97B ïnew JEDEC - 3.0V ï3.6V ïsubmitting for Intel approval

Updates
ïJEDEC specification changes

ÅSMBus Timeout 25 ï35 ms

ÅEvent pin operation

Temperature Accuracy

Production Flow and Package Information

Background on why use TS and SPD combo device on DIMM

Operating SE98 on I2C 2005-1 Demonstration Board

Sales/Public
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Portfolio
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FEATURES

Temp Sensor with integrated JEDEC compliant SPD (2-kbit 

EEPROM)

JEDEC Grade B accuracy
ï ±0.5 °C/±1 °C (typ./max.) - +75 °C to +95 °C

ï ±1.0 °C/±2 °C (typ./max.) - +40 °C to +125 °C

ï ±2.0 °C/±3 °C (typ./max.) - -40 °C to +125 °C

Temp sensor I2C address of 0011A2A1A0 and EEPROM I2C 

address of 1010A2A1A0 so master sees two different devices

EEPROM is organized as a 256 x 8-bit with 10 years of data 

retention and 100,000 write/erase cycles

Supports permanent and reversible software write protect

Supports  0 ï16-byte write buffer

TS and EEPROM write voltage range 3.0 V ï3.6 V and read 

voltage range 1.7 V ï3.6 V with POR at 0.6V

Maximum TS operating/shutdown current: 400 µA/5 µA 

Operating temperature range from ï40 °C to +125 °C

JEDEC compliant package from APB ïSE97TP/S900,547

SE97 Temp Sensor with Integrated SPD

Sales/Public
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SE97 Block Diagram ADC Specs

Resolution = 0.125 ÁC 

Conversion Rate = 8 Hz

Temperature 

Alarms 

Programmable 

via I2C Interface

256x8-bit E2PROM with NXP accessible 

registers used for TS trim. SPD is 

disconnected on  the TS only version.

SMBus timeout 

prevents system bus 

hang-up &

SMBus alert 

response enables 

system polling

Event signals the uC 

when a 

Critical/Over/Under-

Temp condition is 

reached

I2C Fast Mode 

and SMBUS 

Compliant
The Temperature ranges 

have a 0, 1.5, 3, 5, or 6 

ÁC hysteresis

Sales/Public
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JEDEC Temp Sensor Features and Options

Device Information Registers

Turn ADC off to save power

Alarm window range -40 to +125 oC

Lock Critical Alarm setting

Lock Upper and Lower Alarm setting

Clear /Event output (interrupt mode)

/Event output Status Indication

Enable /Event output

Use Critical Alarm setting only

Set /Event output active high

Set to Interrupt Mode so that you 

have to clear /Event output instead 

of it clearing itself when the alarm 

condition no longer exists

Turn off SMBus timeout for < 10 kHz

Turn off SMBus Alert Response Address

Temperature range -40 to +125 oC

3 address pins = 8 devices on bus

Alarm Trip Status Registers

Set Hysteresis off, 1.5, 3 or 6 oC

Need POR to change 

once locked

Sales/Public
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DDR3 DIMM TS & SPD Portfolio

3 x 4.4 TSSOP ñPWò2 x 3 x 0.8 HWSON ñTPò

SE97TP

Sales/Public

TS & SPD ñComboò DeviceSE97 SE97B

VDD Range 3.0 ï3.6V 3.0 ï3.6V

POR 0.6V 1.4V

JEDEC JC42.4 Original Updated

Intel Approved Dec 09

Thermal Sensor Grade B (3 - 3.6V) Improved Grade B (1.7 ï3.6V)

TSSOP SE97PW

PSON8 APHK SE97TP 

PSON8 APB SE97TP/S900 SE97BTP

OK to Order Now 18-Dec-09

Released Sampling Design Next Generation Intel (Romley) 

Processor Support
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VDD Range of Operation

0
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2V

3V

4V

EEPROM 

Read

EEPROM 
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Temp 
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3.3 Ñ10%
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3.6
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3.0

2.7V under 

voltage lock out

SE97

EEPROM 

Read

EEPROM 
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Temp 
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SE97B1.5 Ñ10%

1.35 Ñ10%

1.2 Ñ10%

Sales/Public

Original JEDEC JC42.4 with SMBus Time Out 

25-35 mS only when TS is operational

Updated JC42.4 with SMBus Time Out 25-35 

mS in operation or standby, Advisory Fix and 

Event Pin Operation option

3.6

3.0

2.7V under 

voltage lock out

POR 0.6V

POR 1.4V

Improved Grade B Thermal Sensor
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Clear Advantage for NXP DDR3 TS & SPD

Single 0.35 micron die with integrated TS and SPD circuitry

Large Manufacturing capacity

ïTwo fabs (ICN8 and ASMC) for die production (only using ICN8 now)

ïHigh volume, low cost assembly in Bangkok (APB)

ïHigh volume, low cost Wafer and Final Test in Bangkok (APB)

SE97BTP ïSamples mid Nov with Release 18 Dec 09 

ïImproved Grade B temperature sensor accuracy

ïCompliant to 3 Jun 09 JEDEC JC42.4 specifications updates:

ÅSMBus timeout 25 ï35 ms for both TS and SPD

ÅEVENT# output deasserted when TS in shutdown

ÅVDDSPD range of 3.0 ï3.6V to support DDR3 with POR 1.4V

Sales/Public
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Updates
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New JEDEC Specification ï3 Jun 09
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JEDEC JC42.4 ïChange Summary

TS & SDP Combo Device SE97 SE97B

Shipping EngineeringSamples mid Nov 2009

Bit 8 "1" - TS shut down No SMBus Timeout SMBus Timeout 25 - 35 ms

Bit 8 "0" - TS active SMBus Timeout 25 - 35 ms SMBus Timeout 25 - 35 ms

Capabilities Bit 6 - SMBus Time Out Set to 0 Set to 1

Event Pin Operation (Default) Frozen Deassert(selectable to Frozen)

Capabilities Bit 7 - Event Pin Set to 0 Set to 1 (0 if Frozen)

A0 pin - 10V tolerant Yes Yes

Capabilities Bit 5 - VHV Set to 0 Set to 1

Advisory Information In Data sheet Digital Fix in device

SMBus AlertResponse Default- Active Default - Disabled

/EVENT - coming outof SHMD After conversion cycle After conversion cycle

/EVENTςchanging alarm window or configuration bit After conversion cycle
Immediately (selectable to after 

conversion cycle)

Temperature Sensor Accuracy
SE97 - Grade B

SE98A ςImproved Grade B Improved Grade B

Power On Reset 0.6 V 1.4 V

TS Voltage Range
SE97 - 3.0 to 3.6V

SE98A ς1.7 to 3.6V 3.0 to 3.6V

EEPROM Write Voltage Range 3.0 to 3.6V 3.0 to 3.6V

EEPROM Read Voltage Range 1.7 to 3.6V 3.0 to 3.6V

New JC42.4

Sales/Public
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New JEDEC specification ïEvent Pin

SE97 freezes the EVENT# output Bit 7 = 0.

SE97B deasserts the EVENT# output Bit 7 = 1
Intel wants future devices to deassert EVENT output. 

Can be set to freeze with SMBus register bit 4. 

Note - Intel doesnôt plan to use the EVENT# output in the next processor implementation but 

prefers that the option to deassert the output when the TS is shutdown to avoid tying up the 

EVENT bus be included in the updated specification.

Sales/Public
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New JEDEC specification ïSMBus Timeout

SE97 supports SMBus timeout 25 ï35 ms for both TS and SPD when the TS 

is active.  Bit 6 = 0 (it was set before specification was updated)

SE97B will support SMBus timeout 25 ï35 ms for both TS and SPD when 

TS is both active and in shutdown/standby with bus activity.  Bit 6 = 1.

The SMBus time-out can be software disabled (via SMBus Register) for true I2C-bus 

operation to 0 kHz operation in the SE97B but Bit 6 will stay = 1.

Sales/Public
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SMBus Timeout ïHow to Test

Several OEMs have asked how we test the SMBus 

timeout to the 25 ï35 ms JEDEC specification and what 

is the distribution around the mean of 30 ms.

The functional test method for the SMBus TIME-OUT is 

shown by the picture to the right. To find the actual value 

of the tested device you can vary the stretched time until 

you get the boundary of ACK/NACK with the result below. 

After the TIMEOUT (>35ms) the device will put its bus 

lines to the idle mode and ready for a bus start signal.

Sales/Public
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New JEDEC specification ïShutdown

Note [1] - The oscillator will still be turned off when Bit 8 = 1 to conserve power 

but will be turned on when the I2C-bus is active (communication in progress) or 

when writing to the SPD to provide SMBus timeout protection.

Bit 8 = 0 (TS on) Bit 8 = 1 (TS off)

SE97 SMBus timeout for TS & SPD No SMBus timeout

SE97B SMBus timeout for TS & SPD SMBus timeout for TS & SPD [1]

Sales/Public
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SE9X Manufacturer ID, Device ID and Revision
Manufacturerôs ID register (16-bit read-only)

The SE9X Manufacturerôs ID register is intended to match NXP 

Semiconductors PCI SIG (1131h)

Device ID register (16-bit read-only)

The device and device revision varies by device

Sales/Public

Part

Binary Values
Manufacturer ID Device ID

Hi Byte Lo Byte
Device Rev

Hi Byte Lo Byte
SE97PW/TK 00010001 00110001 10100010 00000000
SE97TP/TL 00010001 00110001 10100010 00000001
SE97APW/TP 00010001 00110001 10100010 00000010
SE97BTP 00010001 00110001 10100010 00000011
SE97CPW/TP/UK 00010001 00110001 10100010 00000100

SE98PW/TK 00010001 00110001 10100001 00000000
SE98TP/TL 00010001 00110001 10100001 00000001
SE98APW/TP/TL 00010001 00110001 10100001 00000010
SE98BTP 00010001 00110001 10100001 00000011
SE98CPW/TP/UK 00010001 00110001 10100001 00000100
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Production Flow and 

Package Information
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When a heat spreader is placed on the 

module, the TIM (thermal interface material) 

will touch components that are 1.0 mm tall. It is 

possible to work a recess into the heat 

spreader design.  < 0.8 mm max height will be 

sufficient if there is at least a 0.15 mm gap 

between the HS/TIM material and the TS/SPD 

combo device. 

APB PSON8 ï2 x 3 mm package (SOT1069-2)

PCB

DRAM DRAM DRAM DRAM

TIM

TS

Heat Spreader
Aluminum

Soft heat 

conducting 

material

APB developed the 2 x 3 

HWSON ñTPò package 

with < 0.8 mm max 

thickness to maximize 

the standoff distance and 

larger minimum k 

spacing to reduce shorts 

during manufacturing 

between the pin and heat 

sink pad. 

Sales/Public

QMI-519

CEL-9220HF13

< 0.8 mm 

thick
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APB PSON8 - Production Flow

C075EE (0.35 µ) silicon from 

ICN8 (8ò wafer) fab in 

Netherlands.

PSON8 package is 

assembled in Bangkok 

Thailand (APB) along with 

both Wafer test and Final test 

for reduction in lead time and 

smooth logistics flow. 

Back grind

Die Saw
Die Bond Wire Bond Mold

Laser

Marking

Final 

Test
Tape

Process Flow

Wafer 

Test

APB

Singulation

Package leadframe is copper - C7025 1/2H 

and Plating is NiPdAu and DA is QMI-519

Dark Green from birth the molding 

compound is halogen free (CEL-9220HF13)

Line 1 S97 Type name

Line 2 234 Internal batch assignment

First digit: wafer lot (count from 1-9)

Second and Third digit: assembly lot (count from 1)

Line 3 nD9 n ïAPB,  D ïDark Green, Third digit: year 2009

Line 4 . 35 Second and third digit: wk35

Sales/Public
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PSON8 - Package Dimensions vs JEDEC 

ÅThe SOT1069-2 package drawing 

is compliant to the JEDEC 

specification.

ÅIt has thick leadframe (A3) for 

robust package strength.

ÅThe wider pin to heat pad spacing 

(K) helps to reduce possibility of 

solder shorts between the heat pad 

and the pins. 

Sales/Public

E2

D2

L

D

E

A

K

SOT1069-2 (APB New) A A1 A2 A3 b D D2 E E2 e e1 L K v y y1

max 0.8 0.05 0.65 0.3 2.1 1.6 3.1 1.6 0.45 0.4

nom 0.75 0.02 0.55 0.2 0.25 2 1.5 3 1.5 0.5 1.5 0.4 0.35 0.1 0.05 0.05

min 0.7 0 0.45 0.18 1.9 1.4 2.9 1.4 0.35 0.3

JEDEC A A1 A2 A3 b D D2 E E2 e L K v y y1

max 0.8 0.05 0.65 0.3 1.6 1.6 0.45

nom 0.75 0.02 0.55 0.2 0.25 2 3 0.5 0.1 0.08 0.1

min 0.7 0 0.45 0.18 1.2 1.2 0.3 0.2
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PSON8 ïBox & Reel

8 mm

ÅTaping material: Tape and reel with 8 

mm tape x 4 mm pitch

ÅPacking quantity: 4000 pcs per 180 x 

8 mm tape/reel

Å12NC ending is ,547 which indicate 

dry bagged

Sales/Public


