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Agenda

» Portfolio
I SE97 1 original JEDEC - 3.0V 1 3.6V 1 Intel approved
I SE97BT new JEDEC - 3.0V 1 3.6V 1 submitting for Intel approval

» Updates
I JEDEC specification changes

A SMBus Timeout 257 35 ms
A Event pin operation
» Temperature Accuracy
» Production Flow and Package Information
» Background on why use TS and SPD combo device on DIMM
» Operating SE98 on 12C 2005-1 Demonstration Board
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SE97 Temp Sensor with Integrated SPD

FEATURES

b

Temp Sensor with integrated JEDEC compliant SPD (2-kbit
EEPROM)

JEDEC Grade B accuracy

I £0.5°C/+1 °C (typ./max.) - +75 °C to +95 °C

T +1.0°C/£2 °C (typ./max.) - +40 °C to +125 °C

I £2.0 °C/+3 °C (typ./max.) - -40 °C to +125 °C
Temp sensor 1°C 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 071 16-byte write buffer

TS and EEPROM write voltage range 3.0 V1 3.6 V and read
voltage range 1.7 Vi 3.6 V with POR at 0.6V

Maximum TS operating/shutdown current: 400 pA/5 pA
Operating temperature range from 1 40 °C to +125 °C
JEDEC compliant package from APB i SE97TP/S900,547

SE97

terminal 1
index area
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SE97 Block Diagram ResolLtion 2 0,125 AC

Conversion Rate = 8 Hz

SE97
*| TEMPERATURE REGISTER ) R POR Event signals the uC
*| CRITICAL ALARM TRIP -~ BAND GAP when a
TEMPERATURE iti -
Temperature \7.HF.1TRIF — SENSOR C_ptlcall Ovedr_/ pnd_er
Alarms [DWER ALARM TRIP — l emp Conh Igon 'S
Programmable 11-BIT AX ADC N- reacne
via I12C Interface |fPBILITY -~ [ EVENT
IE:
H MANUFACTURING ID —
SMBus2C-BUS |+ 4 5
*| PEVICEREVID — INTERFAD — "R — I2C Fast Mode
»| SMBus TIMEQUT/ALERT — lm& and SMBUS
‘ Compliant

FIGURATION — 2-kbit EEPROM
STERESIS FFh

The Temperature ranges

have a0,1.5,3,50r6 roownTeme sensor [ |~ ~
AC hysteresis PROTECTION - no _
y BT OUTPUT OMOFF WRITE PROTECT SMBus timeout
» EVENT OUTPUT POLARITY sonl ] prevents system bus
« EVENT QUTPUT STATUS 7Fh -
« CLEAR EVENT OUTPUT STATUS . 30 K2 0 800 ks hang-up &
|~ SOFTWARE | SMBus alert
WRITE PROTECT
POINTER REGISTER / response enables

system polling -
256x8-bit E2PROM with NXP accessible

registers used for TS trim. SPD is
l disconnected on the TS only version.

002aaba48

Sales/Public 6

(|
P q



JEDEC Temp Sensor Features and Options

Turn off SMBus timeout for < 10 kHz

Turn off SMBus Alert Response Address Need POR to change
once locked
Temperature range -40 to +125 °C
Alarm Trlp Status RegiSterS Win-IZCUSh‘Li@ = [SE?B%mEerature Sensor] E]@
. o o gFile Device OptiomN\_window  Help - | 8| %
DeVICe |nf0rmat|0n RegISterS Device Address Temperature Register \SMBUS Register
v Temperature=24.625%C

3 address pins = 8 devices on bus

SMBus time-out enabled

Address limited ko 0x30 in Win-I2CUSENEe Temperature Register=0x0184

SMBus alert enabled

Configuration=0x0208 acT [Jaaw [IBaw

Set Hysteresis off, 1.5, 3 or 6 °C

Write Read

Read Cyclic Read [l
TEnable hysteresis at 1.5°C |+

Alarm window range -40 to +125 °C Upper Boundaty Alarm Trip (°C)

1 Temp sensor on

Capabhility=0x0015

—
Turn ADC off to save power /L] Crit. trip register nat locked Read
L] &larm Window not locked - Manufacturer ID=0x1131
Lock Critical Alarm setting [ Event not cleared write Read Read
) )Z| EVEMT not asserted Lower Boundary Alarm Trip (°C) i
Lock Upper and Lower Alarm setting J e e T Device ID::xnllJl
Rea
q &larm or Critical Event LBAT = 0x0000
Clear /Event output (interrupt mode) iy . Automatic Write
output active low Write Read
¥ On
/Event output Status Indication — Fomperster tiade Critical Alarm Trip (°C)

Write Read EE 80.00°C

Enable /Event output CAT = 0x0500 e o T =oad am

Use Critical Alarm setting only

temperature {*C)

.

Set /Event output active high

Upper Boundary Alarm

critical i
hysteresis—/ \\
[ =

Set to Interrupt Mode so that you
have to clear /Event output instead
of it clearing itself when the alarm
condition no longer exists

alarm window < /

Lower Boundary Alarm 4 ~

1
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DDR3 DIMM TS & SPD Portfolio

 SE97PW

3 x 4.4 TSSOP ®PwWo 3 x 0.8 HWSON ATPO
TS & SPD AComl SE97 SE97B
VDD Range 3.01 3.6V 3.01 3.6V
POR 0.6V 1.4V
JEDEC JC42.4 Updated
Intel Approved Dec 09
Thermal Sensor Grade B 3-36v) Improved Grade B (.71 3.6v)
TSSOP SE97PW
PSON8 APHK SE97TP
PSONS8 APB SE97BTP
OK to Order 18-Dec-09

¢
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Vp Range of Operation

EEPROM EEPROM Temp

EEPROM EEPROM Temp

Read Write  Sensor Read Write  Sensor
I 1 3.6 =T =11 36
. I | I |
0,
3.3N10% | I ] ]
3\/ ] I_ — | 3.0 I_ = | 3.0
2.7V under 2.7V under
2.5 R10% voltage lock out voltage lock out
. 0
1.8 N10%
. 1.7
1.5 N10% SE97 SE97B
1.35 N10%
1.2 N10% | POR 1.4V |
1V Improved Grade B Thermal Sensor
POR 0.6V
Original JEDEC JC42.4 with SMBus Time Out L] SHESlE) O 22, L) S ETES THTEIS OI 2
25-35 mS only when TS is operational mS in operation or standby, Advisory Fix and
Event Pin Operation option
Sales/Public
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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

I Two fabs (ICN8 and ASMC) for die production (only using ICN8 now)
I High volume, low cost assembly in Bangkok (APB)
I High volume, low cost Wafer and Final Test in Bangkok (APB)

» SE97BTP 1T Samples mid Nov with Release 18 Dec 09
I Improved Grade B temperature sensor accuracy
I Compliant to 3 Jun 09 JEDEC JC42.4 specifications updates:

A SMBus timeout 257 35 ms for both TS and SPD
A EVENT# output deasserted when TS in shutdown

A Vpspp range of 3.0 7 3.6V to support DDR3 with POR 1.4V

(|
P q
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JEDEC JC42.471 Change Summary ., jc4o4

TS & SDP Combo Device

SE97

SE97B

Shipping

IEngineeringsamplesnid Nov2009

Bit 8 "1"- TSshut down

No SMBus Timeout

SMBus Timeout 2535 ms

Bit 8 "0"- TSactive

SMBus Timeout 2535 ms

SMBus Timeout 2535 ms

Capabilities Bit 6SMBusTime Out Setto 0 Setto 1l
Event PirOperation (Default) Frozen Deasser{selectable to Frozen
Capabilities Bi7 - Event Pin Setto 0 Set tol (Oif Frozen)
AOpin- 10V tolerant Yes Yes
Capabilities Bit 5VHV Setto 0 Setto 1

Advisoryinformation

In Data sheet

Digital Fixn device

SMBus AlerResponse

Default- Active

Default- Disabled

/EVENT coming outof SHMD

After conversion cycle

After conversion cycle

/EVENT changing alarm window or configuration bit

After conversion cycle

Immediately (selectable to afte
conversion cycle)

Temperature Sensor Accuracy

SE97 Grade B
SE98A Improved Grade B

Improved Grade B

Power On Reset 0.6V 1.4V
SE97 3.0to 3.6V
TS Voltage Range SE98A 1.7 to 3.6V 3.0to 3.6V
EEPROM Write Voltage Range 3.0to 3.6V 3.0to 3.6V
EEPROM Read Voltage Range 1.7 to 3.6V 3.0to 3.6V

h
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New JEDEC specification i Event Pin

Table 7 — Capabilities Register

ADDR | R'W | B15/B7 | Bl14/B6 | B13/B5 | B12/B4 | B11 /B3 | BI0/B2 | B?/Bl1 | B8 /B0 | DEFAULT

% & EFU RFU RFU RFU RFU EFU RFU RFU 000F or

EVSD | TMOUT | X TRES[1:0] RANGE | AcC | EVEnT | 0°F I

Bit 7 - EVSD - EVENT# with Shutdown action.
‘07 (default) - The EVENT# output freezes in 1ts current state when entering shutdown. Upon
exiting shutdown, the EVENT= output remains in the previous state until the next thermal sample
15 taken, or possibly sooner if EVENT# 15 programmed for comparator mode.
1" - The EVENT# output 1s deasserted (not driven) when entering shutdown. and remains
deasserted upon exit from shutdown until the next thermal sample is taken. or possibly sooner if

EVENT# 1s programmed for comparator mode.

SE97 freezes the EVENT# output Bit 7 =0.

SE97B deasserts the EVENT# output Bit7=1
Intel wants future devices to deassert EVENT output.
Can be set to freeze with SMBus register bit 4.

Note-1 nt el doesndét plan to use the EVENT# output
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.

‘V‘ / :' Sales/Public 14
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New JEDEC specification i SMBus Timeout

Table 7 — Capabilities Register

ADDR | R'W | B15/B7 | Bl14/B6 | B13/B5 | B12/B4 | B11/B3 | B10/B2 | B9/B1 | B8 /B0 | DEFAULT

RFU RFU RFU RFU REU RFU RITU RFU 000F or

00 R 002F
EVSD TMOUT X TRES[1:0] RANGE ACC EVENT -

Bit 6 - TMOUT - Bus fimeout period for thermal sensor access during normal operation. Note that bus
timeout support 1s optional m shutdown mode. or for access to the EEPROM portion of the device.

‘07 (default) - Parameter t\gouT 15 supported within the range of 10 to 60 ms.

‘17 - Parameter tyyEouT 15 supported within the range of 25 to 35 ms (SMBus compatible).

SE97 supports SMBus timeout 2517 35 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 2517 35 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 12C-bus
operation to 0 kHz operation in the SE97B but Bit 6 will stay = 1.

Sales/Public
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SMBus Timeout T How to Test

Several OEMs have asked how we test the SMBus
timeout to the 257 35 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.

NXP SES7ISES8 TIME-OUT CHARTS

wm
=m
=m —hL
— o— | —¢— — —o— —4—
gr= hd p— |
'E!m > V_3BY
B ——— e —
1 ———N 23V
»m
P P e e - —— — | A—— ATV
nm
zm
xm
Rl L TN Rl T
Tempemiure {oC)
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SMBUS TIME-OUT FUNCTIONAL TEST

Step A: tesd for the TIME-OUT Low limit:

1i_wvrite a fyte to the device

20 Inthe middle ofthe kwte, stretch the master clock lowe state for less than or equal to 25mS
3i_After the stretch, continue running the byte

41_If the ACK is returned atthe clock #4 then the timeout is greater than 28ms

' Program !
o SDAHD

X T

soa X x X:

Step BH: test for the TIME-OUT High limit:

11 Wvrite a byte to the device

2 _Inthe middle of the kyte, stretch the master clock: low state far more than ar equal to 33mS

31_After the stretch, continue running the byte
4_If the NACK isreturned at the clock #4 then the timeout is less than 35ms

: P : g 9 STOP

son XX X X

' SDAHI !

X X1

NACH

Table 32. SMBus AC characteristics

Vpp=1.7 V10 3.6 V; Typy = 40 Cto +125 C; unless athenwise specified. These specifications are guaranteed by design.
The AC specifications fully meet or exceed SMBus 2.0 specifications, but allow the bus to interface with the 12C-bus fram DC

to 400 kHz.
Symbol Parameter Conditions Standard mode Fast mode
Min Max Min Max
fsoL SCL clock frequency 100 100 10M1 400
ftoismBus)  SMBus time-out time LOW period to reset 25 35 25 35
SMBus

Unit

kHz

ms
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New JEDEC specification i Shutdown

Bit 8 - SHDN - Shutdown. The thermal sensing device and A/D converter are disabled to save power, no
events will be generated. When either of the lock bits 1s set, this bit cannot be set unfil unlocked. However
it can be cleared at anv tune. When in shutdown mode, TSE2002 devices still respond to commands
normally, however bus timeout may or may not be supported in this mode.

‘07 (default) - The thermal sensor 1s active and converting.

“1" - The thermal sensor 1s disabled and will not generate interrupts or update the temperature data.

SE97 SMBus timeout for TS & SPD No SMBus timeout
SE97B SMBus timeout for TS & SPD SMBus timeout for TS & SPD [1]

Note [1] - The oscillator will still be turned off when Bit 8 = 1 to conserve power
but will be turned on when the 12C-bus is active (communication in progress) or
when writing to the SPD to provide SMBus timeout protection.

Sales/Public 17
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SE9X Manufacturer ID, Device ID and Revision

(16
regili ste

Manufactur er 0s -bltizadroelg)i st er
The SE9X Manufactureros | D
Semiconductors PCI SIG (1131h)

Device ID register (16-bit read-only)
The device and device revision varies by device

Binary Values
Manufacturer ID Device ID
Part .
Device Rev
Hi Byte Lo Byte Hi Byte Lo Byte
SE97PW/TK 00010001 00110001 10100010 00000000
SE97TP/TL 00010001 00110001 10100010 0000000
SE97APW/TP 00010001 00110001 10100010 0000000
SE97BTP 00010001 00110001 10100010 0000001
SE97CPW/TP/UK 00010001 00110001 10100010 00000100
SE98PW/TK 00010001 00110001 10100001 00000000
SE98TP/TL 00010001 00110001 10100001 0000000
SE98APWI/TP/TL 00010001 00110001 10100001 0000000
SE98BTP 00010001 00110001 10100001 0000001
SE98CPW/TP/UK 00010001 00110001 10100001 00000100

Y 4
A
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APB PSONS8T 2 x 3 mm package (soT1069-2)

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.

Heat Spreader M
— 1 Soft heat
DRAM | [ DRAM TS DRAM || DRAM conducting
CB | material
P
APB developed the 2 x 3
HWSON ATPO pacl
with < 0.8 mm max QMI-519

thickness to maximize CEL-9220HF13
the standoff distance and
larger minimum k
spacing to reduce shorts
during manufacturing
between the pin and heat
sink pad. <0.8 mm

thick

Sales/Public
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HWSONS: plastic thermal enhanced very very thin small outline package; ne leads;

8 terminals; body 2 x 3 % 0.8 mm SOT1069-2
r"'__‘-‘\
s 3
G ]
B i i
R «
3 i
By | Aq
| il * c
tarminal 1.~ [ f’.‘*’-‘. .: : % T f '
index area. |
(Bil—
?erminal‘i 4‘ b V| G|AB
s ame ) (ke Z5cH O]
L 4 =
t k
]_ B )
En — - i E— L
L [m]
o
8 | 5
R W—
0 1 2mm
S T
Dimensicre ecak
Unit AllY A b ¢ D% o, EY Ey & e kK L v w ¥y ¥
mexc 080 005 030 020 24 48 341 18 0.40 045
mm nom 075 008 0.25 20 45 &0 45 05 15 035 040 04 005 005 0.08
min 070 000 048 042 1.0 44 29 14 0.30 025
Nete
1. Plastiz or metal profrusions of 0.075 mm maximum per sids ars not includsd, S0t 089-2_ po
i Refera
Outling | ress | Europsan |ssus date
version | IEG JEDEG JEITA | projection
6520
S0T10622 Mo-229 ‘E‘@ 09.08-07



APB PSONS8 - Production Flow

C075EE (035 l.l) Silicon from Line1l S97 Type name
| CNS8 (8 O waf er ) Linef2 2233 | lpternal batch assignment
First digit: wafer lot (count from 1-9)
Netherlands. Second and Third digit: assembly lot (count from 1)
Line 3 nD9 ni1 APB, D1 Dark Green, Third digit: year 2009
PSONS package 1S Line4 .35 Second and third digit: wk35

assembled in Bangkok

TR —
s R

Thailand (APB) along with T vy
both Wafer test and Final test e 8 Ex
for reduction in lead time and
smooth logistics flow. h
Package leadframe is copper - C7025 1/2H . :
and Plating is NiPdAu and DA is QMI-519 -
the molding \‘*“
compound is halogen free (CEL-9220HF13) B o
Process Flow
Wafer |Back grind . : Laser : . Final
Test Die Saw Die Bond [Wire Bond| Mold Marking Singulation Test Tape
APB
Sales/Public 21
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PSONS - Package Dimensions vs JEDEC
SOT1062 (APB New) A Al A2 A3 b D D2 E E2 e el L K \ y yl
max 0.8 | 0.05 | 0.65 0.3 2.1 1.6 3.1 1.6 045 | 04
nom 0.75] 0.02 | 0.55| 0.2 | 0.25 2 1.5 3 1.5 0.5 1.5 04 | 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 Al A2 A3 b D D2 E E2 e L K \ y yl
max 0.8 | 0.05| 0.65 0.3 1.6 1.6 0.45
nom 0.75] 0.02 | 055| 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
AThe SOT1069-2 package drawing T .
IS compliant to the JEDEC f
specification. ; E )
Alt has thick leadframe (A3) for e KL
robust package strength. = 1
AThe wider pin to heat pad spacing ] —
o ege D2 D
(K) helps to reduce possibility of — =
solder Shc_)rts between the heat pad — _
and the pins. Y
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PSON8 T Box & Reel

ATaping material: Tape and reel with 8
mm tape X 4 mm pitch

APacking quantity: 4000 pcs per 180 x
8 mm tape/reel

A12NC ending is ,547 which indicate
dry bagged

Sales/Public
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Tape and reel - surface mount devices

CARRIER sPa OUTER BOX DIMENSIONS L x W » H
PACKAGE NXP PACKAGE DIMENSIONS D ———
NAME TYPE/OUTLINE CODE" DxW S NON-DRYPACK DRYPACK
(mm) Q (mm) (mm)
HWSON
HWSONE | SOT1069 [ 180x 8 [ 4000 [ 185x185x16 |
Carrier tape dimensions - surface mount devices
PACKAGE NXP PACKAGE CARRIER TAPE DIMENSIONS IN mm (see Fig.8)
NAME TYPE/OUTLINE CODE'"
A [ BO [ KO [ Pt [ W [ TYPE
HWSON
HWSONE | SOT1089 | 225 | 325 | 105 40 | 8 [ A
1

s s

Eaiall

|--l-|3"] -

Type A direction of feed

8 mm
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