
          Holt Integrated Circuits 
                  23351 Madero 
                  Mission Viejo, CA 92691 

PRODUCT CHANGE NOTIFICATION (PCN)  
PCN INFORMATION 

PCN # 0707 Date: 03/06/08 
Title Qualification of “QFP”  Package at CEI, Thailand 

Assembly Location for HI-8448PQxx-xx Date Effective: 09/01/07 

Contact: Scott Paladichuk Title: Director of Quality 

              

Phone #: 949-859-8800        

Fax #: 949-859-9643 Attachment: Yes 

E-mail: spaladichuk@holtic.com Samples: Available 

MEANS OF DISTINGUISHING CHANGED DEVICES 
 Product Mark  Back Mark  Date Code   Other 

 
 ALL HI-8488PQxx-xx Product  Listed with Date Code > 0727 

CHANGE TYPE 
 Design  Electrical Specification  Mechanical Specification 

 Wafer Fab Site  Wafer Fab Material  Wafer Fab Process 

 Assembly Site  Assembly Material  Assembly Process 

 Test Site  Test Process  Packing/Shipping/Labeling 

 Other:  
 

DETAILS 

DESCRIPTION OF CHANGE:  
Initiate the assembly builds of Holt Product HI-8488PQxx-xx at CEI Thailand assembly location. Product planned to be assembled at CEI is 
the 44 L QFP package configuration. 

REASON FOR CHANGE:  
To qualify CEI Thailand as sub-contract source for this package type which will enable Holt to maintain the necessary capacity and supply 
for HI-8488PQxx-xx product.  

PRODUCT AFFECTED:  
8448PQI      Date Code >0727 
8448PQT     Date Code >0727  
8448PQIF    Date Code >0727 
8448PQTF   Date Code >0727 

8448PQI-10      Date Code >0727 
8448PQT-10     Date Code >0727 
8448PQIF-10    Date Code >0727 
8448PQTF-10   Date Code >0727  

RELIABLITY/QUALIFICATION SUMMARY: 
There is no negative impact to fit, form, functionality or reliability due this change. No changes to customer assembly processes are 
needed, provided customers follow Holt recommended soldering processes and comply with the Moisture Sensitivity information 
indicated on the label.  
Tests were conducted on assembled product that is representative of planned Holt product build. 
Please see Attachment 1 for Reliability details and qualification plan.  

Customer Acknowledgement of Receipt of PCN 

Holt records indicate that you require written notification of this change. Please acknowledge below or e-mail to grant 
approval or request additional information. If Holt does not receive acknowledgement within 30 days of this notice it will be 
assumed that this change is acceptable.  

Holt reserves the right to ship either version manufactured after the process change effective date until the inventory on the 
prior version has been depleted.  
Customer Signature/Date 

    
Approval for shipments prior to effective date 

HOLT ACKNOWLEDGEMENT OF RECEIPT: 
  
RECEIVED BY: 

 Date 



          Holt Integrated Circuits 
                  23351 Madero 
                  Mission Viejo, CA 92691 

PRODUCT CHANGE NOTIFICATION (PCN) 

 

ATTACHMENT I INFORMATION – PCN 0706  
PCN Type: Assembly Process 

Title Qualification of “QFP” Package at CEI, Thailand Assembly Location for HI-8448PQxx-xx 

Data Sheet 
Change: Yes – Package Dimensions   DS8444 Rev. F was released 2/08 

       
Detail of Change To qualify CEI Thailand as sub-contract source for this package type which will enable Holt to maintain 

the necessary capacity and supply for HI-8488PQxx-xx product .  Details of package drawing included in 
DS8444 Rev. F. 
 

  
Product 
Qualification 
Information 

Table 1  
Package: QFP 10x10 – 44 leads Mold Compound: EME-6600CGL 
Dimension: 10x10x1.4mm Die Attach: Ablebond 84-1LMISR4 
Assembly Site: CEI Thailand Leadframe: Cu 
 Wire: Gold wire, 1.25mil 
  

 
 
See Attachment II   
 
Reliability Report HI-8448PQxx-xx 
QR-8009 Rev. 1.0  
 
 
  

 
Detail of  
Reliability 
Qualification Plan 

The following indicates the testing completed to cover this assembly change. A detailed list of the 
qualifications tests performed and the results are supplied in this notice.  
 
This qualification has been specifically developed for the validation of this change. The qualification 
data validates that the proposed change meets the applicable released technical specifications. 
 
Qualification Schedule: Start: August 2007 End: January 2008 
Qualification Plan:                         Test Results:      
 
See Attachment II   
 
Reliability Report HI-8448PQxx-xx 
QR-8009 Rev. 1.0  
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ARINC INPUTS TESTA TESTB OUTA OUTB
INA- INB


-2.5 to +2.5 V 0 0 0 0


< -6.5 V 0 0 0 1


> +6.5 V 0 0 1 0


X 0 1 0 1


X 1 0 1 0


X 1 1 0 0


FUNCTION TABLE


HI-8444, HI-8445, HI-8448


DESCRIPTION


FEATURES


PIN CONFIGURATIONS
The HI-8444 and HI-8445 are quad ARINC 429 line
receiver ICs available in a 20-pin TSSOP package. The HI-
8448 contains 8 independent ARINC 429 line receivers.
The technology is analog / digital CMOS. The device is
designed to operate from either a 5V or 3.3V supply. Each
receiver channel translates incoming ARINC 429 data bus
signals to a pair of TTL / CMOS outputs.


The optional HI-8444-10, HI-8445-10 and HI-8448-10 are
designed to be used with an external 10 Kohm series
resistor. The “-10” devices meet the lightning protection
requirements of DO-160C/D level 3, waveforms 3, 4, and
5A.


The TESTAand TESTB inputs bypass the analog inputs for
testing purposes. They force the receiver outputs to the
specified ZERO, ONE or NULL state. The ARINC inputs
are ignored when the device is in the test mode.


The HI-8445 is identical to the HI-8444 except the TESTA
and TESTB pins are not available.


�


�


�


�


�


Direct ARINC 429 quad or octal line receivers in small
footprint packages


3.3V or 5.0V single supply operation


Test inputs bypass analog inputs and force digital
outputs to a one, zero, or null state


ARINC inputs are internally lightning protected per DO-
160C/D level 3 (-10 configuration only)


Military processing options available
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20 Pin Plastic TSSOP package
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44-Pin Plastic Quad Flat Pack (PQFP)
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IN2 BX - 1
IN2 AY - 2
IN2 BY - 3


N/C - 4
TESTA(X) - 5
TESTB(X) - 6
TESTA(Y) - 7
TESTB(Y) - 8


IN3 AX - 9
IN3 BX - 10
IN3 AY - 11


HI-8448PQ
HI-8448PQ-10


Octal
Receiver


Quad / Octal
ARINC 429 Line Receivers


HOLT INTEGRATED CIRCUITS
www.holtic.com







HI-8444, HI-8445, HI-8448


PIN SYMBOL FUNCTION DESCRIPTION


1 IN1 A ARINC input Receiver 1 positive input


2 IN1 B ARINC input


3 IN2 A


4 IN2 B


5 TESTA Logic input Test input. (Not available on HI-8445)


6 TESTB


7 IN3 A


9 IN4 A


10 IN4 B


11 OUT4 B


12 OUT4 A


13 OUT3 B


14 OUT3 A


15 VSS Power Ground


16 VDD Power Positive supply voltage 3.3V or 5.0 V


Receiver 1 negative input


ARINC input Receiver 2 positive input


ARINC input Receiver 2 negative input


Logic input Test input. (Not available on HI-8445)


ARINC input Receiver 3 positive input


8 IN3 B ARINC input Receiver 3 negative input


ARINC input Receiver 4 positive input


ARINC input Receiver 4 negative input


Logic output Receiver 4 "ZERO" output


Logic output Receiver 4 "ONE" output


Logic output Receiver 3 "ZERO" output


Logic output Receiver 3 "ONE" output


17 OUT2 B Logic output Receiver 2 "ZERO" output


18 OUT2 A Logic output Receiver 2 "ONE" output


19 OUT1 B Logic output Receiver 1 "ZERO" output


20 OUT1 A Logic output Receiver 1 "ONE" output


PIN DESCRIPTIONS (HI-8444, HI-8445)


BLOCK DIAGRAMS
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PIN SYMBOL FUNCTION RECEIVER SET DESCRIPTION


1 IN2 BX ARINC input X


2 IN2 AY ARINC input Y


3 IN2 BY


4 N/C Not connected


5 TESTA(X) Logic input X Test input


6 TESTB(X)


7 TESTA(Y)


9 IN3 AX


10 IN3 BX


11 IN3 AY


12 IN3 BY


13 IN4 AX


14 IN4 BX


15 IN4 AY Y


16 IN4 BY Y


Receiver 2 negative input


Receiver 2 positive input


ARINC input Y Receiver 2 negative input


Logic input X Test input


Logic input Y Test input


8 TESTB(Y) Logic input Y Test input


ARINC input X Receiver 3 positive input


ARINC input X Receiver 3 negative input


ARINC input Y Receiver 3 positive input


ARINC input Y Receiver 3 negative input


ARINC input X Receiver 4 positive input


ARINC input X Receiver 4 negative input


ARINC input Receiver 4 positive input


ARINC input Receiver 4 negative input


17 N/C Not connected


18 OUT4 BY Logic output Y Receiver 4 "ZERO" output


19 OUT4 AY Logic output Y Receiver 4 "ONE" output


20 OUT4 BX Logic output X Receiver 4 "ZERO" output


21 OUT4 AX Logic output X Receiver 4 "ONE" output


22 OUT3 BY Logic output Y Receiver 3 "ZERO" output


23 OUT3 AY Logic output Y Receiver 3 "ONE" output


24 OUT3 BX Logic output X Receiver 3 "ZERO" output


25 OUT3 AX Logic output X Receiver 3 "ONE" output


26 N/C Not connected


27 VSS Power Ground supply


28 N/C Not connected


29 VDD Power Positive supply voltage 3.3V or 5.0 V


30 N/C Not connected


31 OUT2 BY Logic output Y Receiver 2 "ZERO" output


32 OUT2 AY Logic output Y Receiver 2 "ONE" output


33 OUT2 BX Logic output X Receiver 2 "ZERO" output


34 OUT2 AX Logic output X Receiver 2 "ONE" output


35 OUT1 BY Logic output Y Receiver 1 "ZERO" output


36 OUT1 AY Logic output Y Receiver 1 "ONE" output


37 OUT1 BX Logic output X Receiver 1 "ZERO" output


38 OUT1 AX Logic output X Receiver 1 "ONE" output


39 N/C Not connected


40 IN1 AX ARINC input X Receiver 1 positive input


41 IN1 BX ARINC input X Receiver 1 negative input


42 IN1 AY ARINC input Y Receiver 1 positive input


43 IN1 BY ARINC input Y Receiver 1 negative input


44 IN2 AX ARINC input X Receiver 2 positive input


PIN DESCRIPTIONS (HI-8448)


HI-8444, HI-8445, HI-8448
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NOTE: Stresses above absolute maximum ratings or
outside recommended operating conditions may cause
permanent damage to the device. These are stress
ratings only. Operation at the limits is not recommended.


RECOMMENDED OPERATING CONDITIONS


Supply voltage (


Logic input voltage range


Power dissipation at 25°C 350 mW


Solder Temperature 275°C for 10 sec


Storage Temperature -65°C to +150°C


VDD) -0.3 V to +7 V


-0.3 V to +5.5 V


ARINC input voltage -30 V to + 30 V


Driver peak output current +1.0 A


ABSOLUTE MAXIMUM RATINGS


Supply Voltage


Operating Temperature Range


Industrial Screening ......... -40°C to +85°C


Hi-Temp Screening ........ -55°C to +125°C


VDD .................................. 3.0 V to 5.5 V


ELECTRICAL CHARACTERISTICS
VDD = 5.0V , V = 0V, T = Operating Temperature Range (unless or otherwise specified).SS Aor± 5% 3.3V ± 5%


PARAMETER SYMBOL CONDITION MIN TYP MAX UNITS


ARINC INPUTS


Input voltage ONE or ZERO V Differential input voltage 6.5 10 13 V


NULL V Differential input voltage 2.5 V


Common mode V With respect to GND 5.0 V


Input resistance INA to INB R Supplies floating 30 75 K


Input to V or V R Supplies floating 19 40 K


Input hysteresis V 0.5 1.0 V


Input capacitance ARINC differential C 5 10 pF


ARINC single ended to V C 10 pF


TEST INPUTS


Logic input voltage High V 2.0 V


Low V 0.8 V


Logic input current Sink I V =2.0V 200


Source I V =0.8V -1.0


OUTPUTS


Logic output voltage High V I =-5mA, V =5.0V 2.4 V


I =-4mA, V =3.3V 2.4 V


Low V I =5mA, V =5.0V 0.4 V


I =4mA, V =3.3V 0.4 V


Logic output voltage (CMOS) High V I =-100


Low V I =100


SUPPLY CURRENT


V current I HI-8444, HI-8445 5.5 10 mA


HI-8448 11 20.0 mA


SWITCHING CHARACTERISTICS (


Propagation delay IN to OUT t C =50 pF 600 ns


t 600 ns


Output rise time t 10% to 90% 50 80 ns


Output fall time t 90% to 10% 50 80 ns


Propagation delay TEST to OUT t 50 ns


t 50 ns
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HI-8444, HI-8445, HI-8448
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TIMING DIAGRAMS


ORDERING INFORMATION


INTERNAL LIGHTNING PROTECTION (-10 Only)


The HI-8444-10, HI-8445-10 and HI-8488-10 are similar to the
“non -10” configurations with the exception that an external
10 Kohm resistor must be added in series with each ARINC input
in order to properly detect the ARINC 429 specified input
thresholds. This option is especially useful in applications where
external lightning protection circuitry is required.


The HI-8444-10, HI-8445-10 and HI-8448-10 will meet the
requirements of DO-160D, Level 3, waveforms 3, 4 and 5A with
the 10 Kohm series resistors in place.


Please refer to the Holt AN-300 Application Note for additional
information and recommendations on lightening protection of Holt
Line Drivers and Receivers.


HI - 844xxx x - xxx


PACKAGE
DESCRIPTION


TEST
PINS


20 PIN PLASTIC TSSOP (20HS) No


20 PIN PLASTIC TSSOP (20HS) Yes


PART
NUMBER


8445PS


8444PS


44 PIN PLASTIC QUAD FLAT PACK PQFP (44PTQS) Yes8448PQ


TEMPERATURE
RANGE


FLOW BURN
IN


-40°C TO +85°C NoI


-55°C TO +125°C NoT


PART
NUMBER


T


I


LEAD


FINISH


PART
NUMBER


100% Matte Tin (Pb-free, RoHS compliant)F


Tin / Lead (Sn / Pb) SolderBlank


INPUT SERIES RESISTANCE


BUILT-IN REQUIRED EXTERNALLY


PART
NUMBER


25 Kohm 10 Kohm-10


35 Kohm 0No dash number


HI-8444, HI-8445, HI-8448


1.5V


1.5V


tLH tHL


tLH tHL


IN A


IN B


OUT A


OUT B


1.5V


tTOH tTOL


1.5V


TEST A
/


TEST B


OUT A
/


OUT B


ARINC 429 Receiver Timing Test Mode Timing
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HI-8444, HI-8445, HI-8448 PACKAGE DIMENSIONS


44-PIN PLASTIC QUAD FLAT PACK (PQFP) inches (millimeters)


Package Type: 44PTQS)


0° ���������


Detail A


See Detail A


.007
(.23)


.547
(13.9)


.394
(10.0)


BSC SQ.


max


.015 ± .003
(.375 ± .075)


.003
(.08)


R min


.008
(.20)


R max


.054 .003±
(1.40 .05)±


.063
(1.60)


max


.0315
(.80)


BSC SQ.


BSC


.061 ± .004
(1.55 ± .10)


BSC = “Basic Spacing between Centers”
is theoretical true position dimension and
has no tolerance. (JEDEC Standard 95)


inches (millimeters)


Package Type: 20HS


BSC = “Basic Spacing between Centers”
is theoretical true position dimension and
has no tolerance. (JEDEC Standard 95)


20-PIN PLASTIC TSSOP


0° to 8°


Pin 1


.0095 ± .0025
(.245 ± .055)


.2555 ± .0035
(6.500 ± .100)


.173 ± .004
(4.400 ± .100)


.006 ± .002
(.145 ± .055)


.036 ± .005
(.925 ± .125)


.004 ± .002
(.100 ± .050).018 - .029


(.450 - .750)


.252 ± .006
(6.400 ± .150)


Detail A


See Detail A


.026
(.650)


BSC
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Introduction 
This qualification was performed as a requirement for the release of                  
HI-8448PQxx-xx. Table 1 provides manufacturing and packaging details for the 
product. 


 
Product Description 
The HI-8448 is an octal ARINC 429 line receiver IC. The technology is analog/ 
digital CMOS. The device is designed to operate from either a 5V or 3.3V supply. 
Each receiver channel translates incoming ARINC 429 data bus signals to a pair 
of TTL/CMOS outputs. The optional HI-8448-10 products are designed to be 
used with an external 10 Kohm series resistor.   
 
Description/Results of Tests Performed 
A description of qualification tests and results observed appear in Table 2. Tests 
and sample sizes for qualification of the HI-8448 are based on Holt Integrated 
Circuits specification QSP-4.10.105 “Product Qualification Procedure.” All 
qualification devices were chosen from standard material manufactured through 
normal production processes and were electrically tested at room temperature 
following each endpoint. Any device that did not meet all electrical data sheet 
limits following stressing would be considered a failure.  As Table 3 indicates no 
failures occurred during the qualification of the HI-8448. 
 
Additional Qualification Data 
Qualification by Similarity (QBS): These are general guidelines for a product 
using the similar/same materials and processing since they most likely will 
contain the same level of random defects regardless of the final product. Product 
to product differences such as lead count and or die dimensions vs. package 
dimensions are addressed by selecting the 'worst case' package (with respect to 
these attributes). 
 
Reliability Monitoring: Each quarter, Holt selects a set of representative 
products and subjects them to the stress tests previously used for their reliability 
qualification. These products are selected using criteria that include volume, 
complexity, assembly source, and specific customer requirements. This testing is 
performed to ensure that the reliability of a technology continues to meet its initial 
qualification specifications. This data is accumulated over several quarters to 
determine reliability trends in fab technologies, design rules, and assembly 
processes. Additionally, this data allows customers to predict the expected 
reliability performance of their overall system.   
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The HI-8448PQxx-xx is qualified and fully meets the HOLT INTEGRATED 
CIRCUITS Quality and Reliability Standards per the testing described below. 
 
Table 1 


Manufacturing Information Packaging Information 
Die Name HI8440 Assembly Site CEI – THAILAND 
Revision B Package Type TQFP 
Die Size 100 x 135 mils Lead Count 44 
Wafer Fab Site Dalsa – Quebec Mold Compound Sumitomo EME 


6600CGL 
Process CP15C  1.5 um, 


5.0V double poly, 
single metal 


Technology CMOS 


Die Attach Ablestik Ablebond 
84-1 LMIS/R4 


Metal 1 TiN/AlSi(1.0%)Cu 
(0.5%) 


Bond Wire 
Material 


Gold 


  Bond Wire 
Diameter 


1.25 mils 


  Lead Frame 
Material 


Cu 


Lead Frame Finish Solder Plate 
80%/20% Sn/Pb  
 


Lead Frame Finish
(Pb free devices)  


100% matte TiN 
(RoHS compliant) 


Flammability 
Rating 


UL94 V-0 and IEC 
Standard 695-2-2 


Moisture 
Sensitivity Level 


Level 3 


Reflow 
Temperature 


260oC 
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RELIABILITY TESTS PERFORMED PER QUALIFICATION REQUIREMENT 
Table 2 


Stress/Test Test Condition (Temp/Bias) Result
P/F 


High Temperature Operating Life 
 


Static Operating Condition, Vdd Max = 
5.0V, 125oC, 1000 Hrs 


P 


High Temperature Storage Life 150oC, 1000 Hrs. P 
High Accelerated Saturation Test (HAST)* 130 oC 85%RH 2atm, Biased 96 Hrs. P 
Temperature Cycle* -65oC to +150 oC, 1000 cycles P 
Autoclave* 121 oC 100%RH 2atm, 96 Hrs. P 
Latch-up Holt Specification P 
Electrostatic Discharge Human Body 
Model (ESD_HBM) 


+/- 2000 V 
MIL-STD-883, Method 3015 


P 


Physical Dimension JESD22-B100 P 
Solderability JESD22-B102 8 Hrs. steam age, Ta=215oC  


5 seconds 
P 


Bond Strength MIL-STD 883, Method 2011.7, 15 wires, 
min 4 devices, 3 Gram minimum 


P 


Lead Integrity JESD22-B105, 25 wires, min 3 devices P 
 


Noted samples (*) were subjected to preconditioning (per JESD22-A113, & J-STD-020d Level 3) 
prior to start of stress test. Preconditioning consists of the following: 


o Bake: 24 hrs @ 125oC 
o Unbiased Soak: 192 hrs @ 30oC 60%RH  
o Reflow: 3 passes through a convection/IR oven with a 3oC/sec maximum ramp rate and a 


peak temperature of at least 260oC. The time above 255oC must be at least 30 seconds. 
 


RELIABILITY FAILURE RATE SUMMARY* 
Stess/Test Device Tested/ 


Device Hours 
Number of 
Failures 


Activation 
Energy 


Thermal3 
A.F.  


Failure 
Rate4 


High Temperature 
Operating Life  
Latent Failure 
Rate1,2 


1,595,000 DHR 0 0.8 144.9 3.9 


 
*The FIT rate for this device is based upon qualification data from this qualification, process 
qualification data, and/or ongoing reliability monitoring. 
 
1 Assuming an ambient temperature of 55oC  
2 Chi-squared 60% estimations used to calculate the failure rate. 
3 Thermal Acceleration Factor is calculated from the Arrhenius equation 


 


AF = exp [ EA/k [1/T2 -1/T1] ] 
 


 Where: EA = The Activation Energy of the defect mechanism. 
  k= Boltzmann’s constant = 8.62x10-5 eV/Kelvin. 
  T1 is the operating temperature of the device under stress and T2 is the operating 
  temperature of the device at use conditions. 
 
4 FITS are failure rate in billion device hours  
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RELIABILITY TEST DATA 
Table 3 
Device Fab Lot # Date 


Code 
Assy Loc Duration Sample Size Qty. Rejects QBS 


High Temperature Operating Life  
8444PSIF 3759 0704  Thailand 1000 45 0  
8444PSI 3394 0450 Thailand 1000 45 0  
Highly Accelerated Stress Test* 
3585APQI 3936 0732 Thailand 96 45 0 X 
High Temperature Storage Life 
8448PQI-10 3873 0727 Thailand 1000 45 0  
3585APQI 3936 0732 Thailand 1000 45 0 X 
Temperature Cycle* 
8448PQI-10 3873 0727 Thailand 1000 45 0  
8448PQI-10 3873 0727 Thailand 1000 45 0  
3585APQI 3936 0732 Thailand 1000 45 0 X 
Autoclave* 
8448PQI-10 3873 0727 Thailand 96 45 0  
8448PQI-10 3873 0727 Thailand 96 45 0  
3585APQI 3936 0732 Thailand 96 45 0 X 
ESD-Human Body Model per Mil STD 883, Method 3015 
8444PSI 2970 0312 Thailand 4,000V 10 0  
Latch-up 
8444PSI 2970 0312 Thailand  9 0  
Physical Dimension 
3585APQI 3936 0732 Thailand  2 0  
Solderability 
3585APQI 3936 0732 Thailand  25 0  
Bond Strength 
3585APQI 3936 0732 Thailand  15 0  
Lead Integrity 
3585APQI 3936 0732 Thailand  25 0  
Noted samples (*) were subjected to preconditioning (per JESD22-A113, & J-STD-020d Level 3) 
prior to start of stress test. 
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