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Introduction

“INTEL PRODUCT” AS USED HEREIN IS DEFINED AS THE INTEL® SOCKET TEST TECHNOLOGY FOR THE LGA775 SOCKET,
PRODUCT CODE JM8HKZLVA

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCT. NO LICENSE, EXPRESS OR IMPLIED,
BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS
PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH INTEL PRODUCT, AS MODIFIED HEREIN AND/OR IN A
NOTICE CONTAINED IN THE INTEL PRODUCT PACKAGING BOX, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL
DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY
OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Intel products are not intended for use in medical, life saving, life sustaining applications.
Intel may make changes to specifications and product descriptions at any time, without notice.
LIMITED WARRANTY FOR THE INTEL PRODUCT:

You have purchased the Intel Product (as defined in the cover page of this document) in accordance with the Intel Terms and Conditions of
Sale (“Terms”). The Limited Warranty provision of such Terms is modified as follows:

a The warranty period for the Intel Product is thirty (30) days following the date of shipment.

b The warranty does not cover normal wear and tear of the Intel Product, including but not limited to deterioration of the land grid array
contacts, deterioration of the integrated heat spreader, deterioration of the substrate or exposure of the sealant material.

¢ The warranty statements outlined above are also incorporated in the secondary packaging/box and will be the applicable warranty.
WARRANTY SUPPORT:

If the Intel Product fails during the warranty period abovementioned for reasons covered by the Limited Warranty conditions, Intel, at its
option, will repair, replace or credit Buyer's account. Customers should contact Intel Customer Support at
http://support.intel.com/support/9089.htm for warranty related assistance.

ADDITIONAL LEGAL DISCLAIMERS:

Designers must not rely on the absence or characteristics of any features or instructions marked "reserved” or "undefined." Intel reserves
these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.

The Intel® Pentium® 4 processor t may contain design defects or errors known as errata which may cause the product to deviate from
published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1-
800-548-4725, or by visiting www.intel.com.

Ball coverage maps, tests and ratings are measured using specific computer systems and/or components and reflect the approximate
performance of Intel products as measured by those tests. Any difference in system hardware or software design or configuration may affect
actual performance. Buyers should consult other sources of information to evaluate the performance of systems or components they are
considering purchasing. For more information on performance tests and on the performance of Intel products, call (U.S.) 1-800-628-8686 or
1-916-356-3104 or reference http://developer.intel.com.

Intel may make changes to specifications, product descriptions, and plans at any time, without notice.

Intel Corporation may have patents or pending patent applications, trademarks, copyrights, or other intellectual property rights that relate to
the presented subject matter. The furnishing of documents and other materials and information does not provide any license, express or
implied, by estoppel or otherwise, to any such patents, trademarks, copyrights, or other intellectual property rights.

Intel is not obligated to provide any support, installation, or other assistance with regard to these devices or this information.

1 Hyper-Threading Technology requires a computer system with an Intel® Pentium® 4 processor supporting HT Technology and a HT
Technology enabled chipset, BIOS and operating system. Performance will vary depending on the specific hardware and software you use.
See www.intel.com/homepage/land/hyperthreading_more.htm for additional information.

A Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not
across different processor families. See http:\\www.intel.com/products/processor_number for details.

Intel and Pentium are trademarks or registered trademarks of Intel Corporation and its subsidiaries in the United States and other countries.
*Other names and brands may be claimed as the property of others.

Copyright © 2004, Intel Corporation
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1 Introduction

The Intel® Socket Test Technology for the LGA775 socket is a test chip that enables testing for
the mechanical integrity and electrical continuity of both socket-to-board solder ball connectivity
and socket-to-CPU contact connectivity. Once inserted into the board’s LGA775 socket, the test
chip works with either in-circuit testers (ICT) or manufacturing defect analyzers (MDA) that have
access to all the socket nets through test fixture probes.

An ICT uses digital test vectors which execute very quickly when power is applied to the board—
typically less than a couple of milliseconds depending upon test head capability. An MDA
doesn’t power the board, but uses its analog measurement capability. Test time using an MDA is
typically longer.

Figure 1 - Intel® Socket Test Technology for the LGA775 Socket—Test Chip
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1.1 Terminology
Term Description
ICT In-circuit Test
LGA775 socket The surface mount socket designed to accept the Intel® Pentium® 4 processor in

the 775-Land LGA package

MDA Manufacturing Defect Analyzer
VCCP Processor core voltage
VTT I/O termination voltage for the front side bus
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1.2 Reference Documents
Document Document Location
Intel® Pentium® 4 Processor Extreme Edition on 0.13 Micron http://www.intel.com/design/Pentium4/d
Process in the 775-Land Package Datasheet atashts/302350.htm
Intel® Pentium® 4 Processor 560, 550, 540, 530 and 520A http://www.intel.com/design/pentium4/da
Datasheet on 90 nm Process in the 775-Land LGA Package tashts/302351.htm
Supporting Hyper-Threading Technology1
Voltage Regulator-Down (VRD) 10.1 Design Guide for Desktop http://www.intel.com/design/Pentium4/g
LGA775 Socket uides/302356.htm
8



Theory

Theory

The Intel® Socket Test Technology LGA775 socket test chip consists of an array of switch pairs.
Each switch pair, together with a control signal, can be used to test one signal, one power, and
one ground. The control signal enables the ON/OFF condition of each switch. Testing is
accomplished by checking the ON and OFF condition of each switch. There are fewer signals
than power and ground electrical socket connections. To compensate there are four pairs of
Hcontrol and Lcontrol signals that allow the multiplexing of signals between power and ground
electrical socket connections. Signal multiplexing provides testing for as many power and
grounds as possible. Testing of resistors that are also on the test chip help to provide some
additional open coverage not provided by the switch pairs.

The control signals are pulled to ground with a resistor to keep the switches in an OFF state when
a powered test method is being used on an ICT.
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Figure 2 - Intel® Socket Test Technology for the LGA775 Socket—Block Diagram
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Powered Testing With Digital

Vectors (ICT)

Powered Testing With Digital Vectors (ICT)

3.1

Using Voltage Identifier (VID) Signals

VCCP and VTT are used to power the test chip. The test chip does not provide control on the

VID signals to establish a VCCP voltage when plugged into a socket. A VID signal combination

should be connected to ground and controlled by the test equipment in such a way that an on-
board VCCP is generated that equals the on-board VTT voltage.

To determine which VID lines to use in order to keep VCCP equal to VTT, refer to the VVoltage

Regulator Down (VRD) Design Guide for the processor being used. Design Guides are available
from the Intel® Developer web site at http://www.intel.com/design/Pentium4/documentation.htm.

Table 1 - Voltage Identifier Signals

3.2

Signal Name VID Ball
VID_0 AM2
VID_1 ALS5
VID_2 AM3
VID_3 AL6
VID_4 AK4
VID_5 AL4

Using Control Signals

To ensure that the switches default to OFF when power is applied or while other devices are

being tested, the control signals are pulled to ground with 1KQ resistors. Each control signal can

turn a grouping of approximately 64 switches ON and OFF.

Each ON/OFF switch pair tests three socket solder balls and socket contacts, not including the

control signals. A logic level high on the control signal will turn its associated switch to the ON

state.

Four pairs of Hcontrol and Lcontrol inputs are used to multiplex the signals that are received by
the test equipment across more than one switch pair in order to test the majority of power and

ground electrical socket connections.

@ caution: At no time should the control signal for the High Side and Low Side switches be

driven high at the same time, as occurs with some automated fault injection tools. A direct short

11
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from power to ground would result and possibly damage the Intel® Socket Test Technology test
chip and the board under test. To prevent damage, drive only one control signal high at any time
during the test while all others are low.

The High Side switch of each switch pair is used to test a VCCP solder ball and contact along
with the shared signal solder ball and contact of the High and Low Side switch pair. The control
line for the High Side switch is driven to a logic high, thus turning the switch ON and enabling an
electrical connection between VCCP and the shared signal. When this happens, a logic high
should be received on the shared signal. At the same time, the Low Side switch control signal
will be at a logic low.

The Low Side switch of each switch pair is used to test a GND solder ball and contact along with
the shared signal solder ball and contact of the High and Low Side switch pair. The control line
for the Low Side switch is driven to a logic high, thus turning the switch ON and enabling an
electrical connection between GND and the shared signal. A logic low should be received on the
shared signal. At the same time, the High Side switch control signal will be at a logic low.

One shared signal is used to test one VCCP and one GND connection. The lack of the high/low
signal transition would indicate an open on either the shared signal or the power/ground
connection used by that switch pair.

Figure 2 shows that Signall, Vcepl, and Gndl as well as Signal2, Vccp2, and Gnd2 can be
verified through Hcontrol_0 and Lcontrol_0.

Table 2 - Control Signals

Signal Name Signal Ball
Hcontrol_0 u2
Lcontrol_0 J16
Hcontrol_1 u3
Lcontrol_1 H15
Hcontrol_2 E7
Lcontrol_2 H16
Hcontrol_3 F6
Lcontrol_3 Ji7

As with all powered digital in-circuit testing, all other active components on the board that are
connected to the socket should be placed in a tri-state mode before testing with this technique.
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3.3 Using Test Head Loads

Test head loads (pull-ups/pull-downs) improve the detection of opens. With the switch pair OFF,
the signals would be pulled to a logic level low if test head pull-downs are used and a logic level
high if test head pull-ups are used. Using pull-ups with the Low Side switch ON would receive a
logic level high on the signal if the signal or GND connection were open and a logic level low if
they were not open. Using pull-downs with the High Side switch ON would receive a logic level
low on the signal if the signal or VCCP ball were open and a logic level high if they were not
open. Note: On-board pull-up/down resistors must be taken into consideration when test head
loads are used.

Table 3. Sample Table

Low Side High Side Signal Test Head
Control Control Load
0 0 0 Pull-Down
0 0 1 Pull-Up
1 0 0 Pull-Up
0 1 1 Pull-Down
1 1 (%] N/A
8
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Un-Powered Testing (MDA)

Un-Powered Testing (MDA)

The following test method was developed using an Agilent* 3070 Series Il In-circuit tester in an
un-powered mode. The technique and results should be similar when using test equipment with
similar capabilities as described below. (Please note that Agilent was formerly known as Hewlett
Packard* —HP).

Bus Description

S Bus Primary Source. Provides -10.0V to +10.0V (VDC) by connecting the high side
to the Device under Test (DUT) through a 500 ohm series resistance. The low
side connects itself automatically to digital and switched analog GND.

A Bus Auxiliary Source. Provides -10.0V to +10.0V (VDC) by connecting the high
side to the DUT and the low side automatically to digital and switched analog
GND.

| Bus The high side of a DC voltmeter connected to the DUT.

L Bus The low side of a DC voltmeter connected to digital and switched analog GND

unless otherwise specified through software.

G Bus Guard Bus. Used to break parallel impedance paths. In this case, it connects
VCCP and GND to keep them at the same potential.

The typical Intel® Socket Test Technology switch pair is shown in Figure 2 using the G Bus to
short circuit VCCP to GND and potentially eliminates the charge/discharge time caused by the
large capacitance present on the board when testing the High Side switch. The intent is to make
the over all test as fast and reliable as possible.

Figure 3 - Typical Switch Pair Configuration

VCCP
=‘£ ——————— -:
G Bus T [T I | ,‘—I‘; Board VCCP- GND

Connection Capacitance

I

E—o Signal :

Lcontrol <1—-—|| !
|

Jo ]

Each switch is tested by connecting the A Bus to the Hcontrol or Lcontrol, the S and | Buses to
the Signal, and the L Bus to GND. The A Bus is set to 1.2V to ensure a positive turn on of the
switch. The S Bus is set to 600mV for the High and Low Side switch. The S Bus uses a 500 ohm
series resistance for both the High and Low Side switch.
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VCCP
___________________ 1
G Bus Hcontrol 500 ohm S Bus _J:. Board VCCP-
4 L r .
Connection | Signal Termination i GND Capacitance
Lcontrol | Bus :
A Bus S Bus |
+1.2v  DC MV pC(>) +600mv }
L Bus
- GND N
Figure 5 - Instrument Setup For High Side Switch
VCCP
GBus  — - 1
Connection Hcontrol 500 ohm S Bus _l—\- Board VCCP-
i | Termination | "GND Capacitance
[
Lcontrol !
A Bus | SBus |
+1.2v DC() D +600mv !
- GND - -
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The resistance of the switch is equal to approximately 40 ohms in the ON state and is infinite in
the OFF state. In an isolated environment, the ON state voltage measured at the signal would be
approximately 44mV as a voltage divider exists between the 40 ohm switch resistance and the
500 ohm resistance of the source termination.

It has been observed that the OFF state voltage doesn’t reach the 600mV level that circuit theory
would lead one to expect. This is due to the influence of other on-board devices that cause the
level to settle at approximately 250mV.

Figure 4 - Instrument Setup For Low Side Switch
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Related Specifications

Operating temperature: Between 10° C and 50° C

Electrostatic Discharge (ESD) Environment: Controlled to less than 300 volts

Table 4 - Electrical Operating Parameters

Symbol Parameter Value Units
Vcep Applied Voltage(Powered) 0.8 to 1.2 max \
CtrlOnThres Switch On Threshold 300 mv
HctrlEnVih High Switch Enable VIH(Powered) Vcep + 0.3 max Y,
LctrlEnVih Low Switch Enable VIH(Powered) Vccg.éon\]/;:;p * \%
CtrIDisVil Switch Disable VIL 0.0
CtrlEnVih Switch Enable Voltage(Un-powered) 1.2 max
Sd(on) Switch Control On To Signal Out Delay(Powered) 20 us
Sd(off) Switch Control Off To Signal Out Delay(Powered) 20 us
Rval Resistor Values(Un-Powered) 1K(+-5%) ohm
Hid(on) High Switch On Saturation Current 20 ma
Lid(on) High Switch On Saturation Current 26 ma

Table 5 - Test Condition for High Side Switch (Powered Digital)

Symbol Parameter Value Units
Vcep Applied Voltage 1.2 max \%
Hcontrol Enable High Side Switch 1.5 max \%
Lcontrol Disable Low Side Switch 0.0 \%
Signal Minimum VOH 600 mv
Signal Load Current Source from Signal to Ground(Pull Down) 5 ma
Signal VohTh Test VOH Threshold Setting 400 mv
Signal VoITh Test VOL Threshold Setting 400 mv

17




Related Specifications

18

Table 6 - Test Condition for Low Side Switch (Powered Digital)

Symbol Parameter Value Units
Vcep Applied Voltage 1.2 max
Hcontrol Enable High Side Switch 0.0
Lcontrol Disable Low Side Switch 1.2 max
Signal Maximum VOL 200 mv
Signal Load Current Source from Signal to Vcep(Pull Up) 2 ma
Signal VohTh Test VOH Threshold Setting 400 mv
Signal VoITh Test VOL Threshold Setting 400 mv

Table 7 - Test Condition for Switch (Un-powered Analog)

Symbol Parameter Value Units
VeepToGnd Vcep Connected To Gnd 0.0 \%
HctrlEn Enable High Side Switch 1.2 max \%
HctrlDis Disable High Side Switch 0.0 \%
LetrlEn Enable Low Side Switch 1.2 max \Y
LctrDis Disable Low Side Switch 0.0 \Y
SigSrcVolt Signal Applied Source Voltage 600 max mv
SigSrcVR Signal Applied Source Voltage Resistance 500 ohm




Ball Usage

Ball Usage

Table 8 identifies the balls used for the 8 control lines, also referred to as Lcontrol 0 — Lcontrol 3

and Hcontrol 0 — Hcontrol 3.

Table 8 - Balls Used as Control Signals

Table 9 - Ball Groupings/Functions

Low Side Control (Lcontrol)

High Side Control (Hcontrol)

J16 u2
H15 U3
H16 E7
J1i7 F6

Table 9 maps the ball of the High and Low Side controls with the signal ball, ground ball and
power ball for each switch pair. The table can be used to generate tests and diagnose test failures.

Low sSide High Side Signal GND VCCP
J16 u2 G16 H27 T27
J16 u2 G17 L30 T28
J16 u2 F15 AE24 T29
J16 u2 G15 H26 26
J16 u2 G14 H24 T24
J16 u2 F17 H25 123
J16 u2 E15 AF30 T30
J16 u2 F14 H23 u30
J16 u2 G18 H21 u29
J16 u2 E16 H22 u28
J16 u2 E18 AF29 N23
J16 u2 F18 H19 N24
J16 u2 E13 E28 u27
J16 u2 G13 H20 N25
J16 u2 D17 AF28 N26

19
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Low Side

High Side

Control Control Signal GND veee
J16 U2 D13 E29 N27
J16 U2 E19 D24 N29
J16 U2 G19 E26 N28
J16 U2 E12 AF27 M23
J16 U2 D19 E25 N30
J16 U2 G12 A24 M25
J16 U2 F12 C24 M24
J16 U2 F11 AF26 mM27
J16 U2 G11 B24 M26
J16 U2 G20 D21 M29
J16 U2 D11 F22 M28
J16 U2 D20 E20 K23
J16 U2 F20 A21 M30
J16 U2 E10 AF25 K25
J16 U2 C20 B20 K24
J16 U2 F21 C19 K27
J16 U2 D10 F19 K26
J16 U2 G22 AJ30 K29
J16 U2 G21 D18 K28
J16 U2 C18 B17 J30
J16 U2 B19 Al18 K30
J16 U2 C15 C16 J28
J16 U2 C17 F16 J29
J16 U2 Cl2 Al5 J26
J16 U2 Cl4 D15 J27
J16 U2 B9 C13 J24
J16 U2 Cl1 E14 J25
J16 U2 F9 F13 J22
J16 U2 E9 B14 J23




Low Side

High Side

Control Control Signal GND veep
J16 U2 E21 D12 J20
J16 U2 G9 Al2 J21
J16 U2 B21 El1l J18
J16 U2 Cc21 B11l J19
J16 U2 B16 D9 Cc27
J16 U2 B18 C10 C25
J16 U2 B12 B8 C30
J16 U2 B15 A9 C29
J16 U2 Al19 C7 B26
J16 U2 B10 F10 B25
J16 U2 Al6 A6 B28
J16 U2 Al7 D6 B27
J16 U2 All F4 B30
J16 U2 Al4 B5 B29
J16 U2 A8 D3 A26
J16 U2 Al10 C4 A25
J16 U2 F8 A2 A28
J16 U2 G8 E2 A27
J16 U2 C8 Gl A30
J16 U2 D8 Bl A29
H15 U3 U6 Y7 V8
H15 U3 R6 AA6 AH19
H15 U3 P6 AA3 W8
H15 U3 T5 W7 AJ19
H15 U3 U5 Y5 Y8
H15 U3 V5 Y2 AK19
H15 U3 U4 AE17 AH22
H15 U3 T4 AN17 AG22
H15 U3 R4 W4 AA8

Ball Usage
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Low Side

High Side

Control Control Signal GND veep
H15 U3 V4 V7 AL19
H15 U3 M4 V6 AB8
H15 U3 M5 V3 AM19
H15 U3 M6 AJ20 AF22
H15 U3 W5 AG23 AE21
H15 U3 W6 u7 AC8
H15 U3 P3 AH23 AE22
H15 U3 M3 T6 AG19
H15 U3 L4 T7 U8
H15 U3 L5 AH20 AN21
H15 U3 Y4 AJ23 AN22
H15 U3 Y6 R2 AF19
H15 U3 P2 AK23 AE23
H15 U3 N2 AG20 AE19
H15 U3 L2 AK24 AK25
H15 U3 K3 P7 P8
H15 U3 K4 R7 T8
H15 U3 K6 P4 R8
H15 U3 AA4 AJ24 AJ25
H15 U3 AA5 N6 N8
H15 U3 AB4 N3 AM21
H15 U3 AB5 AF20 AM22
H15 U3 ABG6 AH24 AH25
H15 U3 J5 N7 AL22
H15 U3 J6 AG24 AG25
H15 U3 AC5 M7 L8
H15 U3 AD5 M1 M8
H15 U3 ADG6 AE20 AF21
H15 U3 G5 AF24 AJ26




Low Side

High Side

Control Control Signal GND veep
H15 U3 F5 L3 AG21
H15 U3 L1 AL24 AK26
H15 U3 K1 L7 J10
H15 U3 F2 L6 K8
H15 U3 E3 AL20 AH21
H15 U3 E4 AL23 AL25
H15 U3 AF4 K2 AJ21
H15 U3 AF5 AM24 AL26
H15 U3 D2 K5 J11
H15 U3 D4 K7 AJ22
H15 U3 Cl AM23 AN25
H15 U3 Cc2 AN24 AM26
H15 U3 C3 H3 AK21
H15 U3 C5 J4 J12
H15 U3 C6 AM20 AM25
H15 U3 B2 J7 J13
H15 U3 G7 AN23 AL21
H15 U3 B3 AN20 AN26
H15 U3 B6 H6 AK22
H15 U3 B4 H7 AG26
H15 U3 A4 H8 J15
H15 U3 A3 AF23 AG27
H15 U3 D7 H10 AH27
H15 U3 A5 H9 J14
H15 U3 A7 H12 J9
H15 U3 B7 H1l J8
H16 E7 U6 AN17 AN14
H16 E7 R6 AB1 V8
H16 E7 P6 AN16 Y8

Ball Usage

23



Ball Usage

24

Low Side

High Side

Control Control Signal GND veee
H16 E7 T5 AA7 W8
H16 E7 U5 AC3 AB8
H16 E7 V5 AB7 AA8
H16 E7 U4 AC7 AL8
H16 E7 T4 AC6 AC8
H16 E7 R4 AM17 AD8
H16 E7 V4 AM16 AN15
H16 E7 M4 AD4 AN9
H16 E7 M5 AD7 AM9
H16 E7 M6 AL17 AM15
H16 E7 W5 AE2 AL9
H16 E7 W6 AE16 AN11
H16 E7 P3 AF3 AJ9
H16 E7 M3 AE7 AE9
H16 E7 L4 AES5 AK9
H16 E7 L5 AF7 AL11
H16 E7 Y4 AF6 AM11
H16 E7 Y6 AH1 AF11
H16 E7 P2 AG7 AK11
H16 E7 N2 AG17 AG11
H16 E7 L2 AF17 AM14
H16 E7 K3 AH3 AJ1l
H16 E7 K4 AHG6 AH11
H16 E7 K6 AH17 AL15
H16 E7 AA4 AH7 AE1l
H16 E7 AA5 AJ4 AM12
H16 E7 AB4 AJ7 AN12
H16 E7 AB5 AL16 AK12
H16 E7 ABG6 AK2 AL12




Low Side

High Side

Control Control Signal GND veep
H16 E7 J5 AL3 AH12
H16 E7 J6 AK7 AJ12
H16 E7 AC5 AK17 AF12
H16 E7 AD5 AJ17 AL14
H16 E7 ADG6 AE10 AE12
H16 E7 G5 AL7 AG12
H16 E7 F5 AF10 AJl4
H16 E7 L1 AG10 AH14
H16 E7 K1 AK16 AK14
H16 E7 F2 AH10 AG14
H16 E7 E3 AL10 AE18
H16 E7 E4 AJ10 AF14
H16 E7 AF4 AF16 AH18
H16 E7 AF5 AK10 AF18
H16 E7 D2 AM1 AJ18
H16 E7 D4 AM7 AG18
H16 E7 Cl AG16 AE15
H16 E7 Cc2 AN1 AH19
H16 E7 C3 AH16 AK19
H16 E7 G7 AM10 AL19
H16 E7 C5 AN2 AJ19
H16 E7 C6 AN10 AL18
H16 E7 B2 AJ16 AK15
H16 E7 B3 AN13 AM19
H16 E7 B4 AK13 AN19
H16 E7 B6 AM13 AM18
H16 E7 A3 AE13 AJ15
H16 E7 A4 AL13 AN18
H16 E7 A5 AG13 AG15

Ball Usage
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Low Side

High Side

Control Control Signal GND veep
H16 E7 AG4 AJ13 AE14
H16 E7 AG5 AF13 AF15
H16 E7 AG6 AH13 AH15
J1i7 F6 G16 L28 T28
J1i7 F6 G17 L29 T27
J1i7 F6 F15 L26 T26
J1i7 F6 G15 L27 T29
J1i7 F6 G14 L24 T23
J1i7 F6 F17 L25 T24
J1i7 F6 E15 P30 U30
J1i7 F6 F14 L23 T30
J1i7 F6 G18 P28 U28
J1i7 F6 E16 P29 U29
J1i7 F6 E18 P26 N24
J1i7 F6 F18 P27 N23
J1i7 F6 E13 P24 N25
J1i7 F6 G13 P25 u27
J1i7 F6 D17 R30 N27
J1i7 F6 D13 P23 u24
J1i7 F6 E19 R29 N26
J1i7 F6 G19 AJ27 AD30
J1i7 F6 E12 R27 U26
J1i7 F6 D19 R28 AD29
J1i7 F6 G12 R26 W30
J1i7 F6 F12 V29 W28
J1i7 F6 F11 R24 U23
J1i7 F6 G11 V30 W27
J1i7 F6 G20 R25 U25
J1i7 F6 D11 R23 W29




Low Side

High Side

Control Control Signal GND veee
J1i7 F6 D20 V27 W23
J1i7 F6 F20 AK30 W24
J1i7 F6 E10 V26 W25
J1i7 F6 C20 V28 W26
J1i7 F6 F21 V23 Y30
J1i7 F6 D10 V24 AC23
J1i7 F6 C17 AA29 AC24
J1i7 F6 G22 AA30 Y29
J1i7 F6 C15 AA27 Y27
J1i7 F6 C18 AA28 Y28
J1i7 F6 Cl4 AA25 Y26
J1i7 F6 G21 AA26 AC25
J1i7 F6 Cl2 AA23 Y25
J1i7 F6 B19 AA24 Y23
J1i7 F6 B9 AB29 Y24
J1i7 F6 Cl1 AB30 AC26
J1i7 F6 F9 AB27 AC27
J1i7 F6 E9 AB28 AD27
J1i7 F6 E21 AB26 AD28
J1i7 F6 G9 AB25 AD25
J1i7 F6 B21 AK29 AH29
J1i7 F6 Cc21 AJ29 AG29
J1i7 F6 B16 AK28 AH28
J1i7 F6 B18 AJ28 AG28
J1i7 F6 B12 AM28 AM29
J1i7 F6 B15 AL28 AL29
J1i7 F6 Al19 AB23 AD26
J1i7 F6 B10 AB24 AC28
J1i7 F6 Al6 AE29 AD24

Ball Usage
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Ball Usage

Low sSide High Side Signal GND VCCP
17 F6 AL7 AE30 AC30
17 F6 ALl AE27 AD23
17 F6 Al4 AE28 AG30
17 F6 A8 AE25 AH30
17 F6 AL0 AE26 AC29
17 F6 D22 AL27 AL30
17 F6 E22 AN28 AN29
17 F6 A22 AN27 AN30
17 F6 B22 AM27 AM30

The test chip’s zero ohm resistors, listed in Table 10, can be used to generate tests that can detect
0 ohm resistance between the two points, thus adding more open test coverage.

Table 10 - Zero Ohm Resistor

—AN—
Shorted Ball Shorted Ball
J1 D25
AAl D26
AN4 AM4
ANG6 AN7
AN3 AN8
AN5 AMS8
F29 D28
H29 H28
E7 E23
F6 F23

The test chip has VID_0-VID_5 signals pulled to VCCP with 1KQ resistors. Socket electrical
connections can be tested by measuring resistors between the respective electrical connections.
The following table can be used to generate tests that can detect 1KQ resistance between the two
points, thus adding more open test coverage.

Table 11 - 1K Ohm Measurements

—AN—

VID Ball Power Ball
AM?2 AJ8
AL5 AG9
AM3 AH8
ALG AF8
AK4 AF9
AL4 AG8
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Ball Usage

Each pull-down resistor can be used to verify connectivity of a ground ball and a control signal
ball. The following table can be used to generate tests that can detect 1KQ resistance between the
two points, thus adding more open test coverage.

Table 12 - 1K Ohm Measurements

—AA—

Control Resistor Ball GND Ball
u2 Ul
U3 T3
E7 E8
F6 F7
J16 H13
H15 H14
H16 H17
J17 H18

The following table can be used to generate tests that can detect 1KQ resistance between the two
points which will add more open test coverage.

Table 13 - 1K Ohm Measurements

—NAN—
Resistor Ball Resistor Ball
AJl AJ2
AD2 AF2
AG2 AG3
AJ3 AK3
AD1 AC1
AF1 AB2
AE1 AG1
R3 Y1l
F28 G28
F3 G23
Al13 Tl
B23 Cc22
AL1 AK1
G2 R1
H1 AL2
AC2 AES8
N4 P5
AC4 AE4
AH4 AH5
AJ5 AJ6
AB3 AD3
H4 M2
AM5 AH9
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Figure 6 - Optimized Ball Coverage Map
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