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Modifications:

The following amendments and additional changes shall apply to this DCR:
See attached mark-up for details.

Para 1.8 (ref. "DCR321 Change #1" replaced as follows)
Add note 1 to para 1.8 Functional Diagram:
"1. For all packages the lid is internally connected to the ground terminal as specified in the ASIC Sheet.

Para 1.4.1 (ref. "DCR321 Change #2" replaced as follows)

Amend the Manufacturer Specific ASIC Identification to be a 3 character code where:
"XYZ: Individual 3 character code allocated by the Manufacturer to a specific ASIC design".
(previously the 1st letter of the code was meant to indicate the Manufacturer)

Para 1.5 (ref. "DCR321 Change #3" replaced as follows)
Maximum rating for "Supply Current" shall be "See ASIC Sheet" (was "+/-60mA")
New characteristic "Input current" added with max rating "+/-60mA" and note "Each Input Pin"

Para 1.5 (ref. "DCR321 Change #4" replaced as follows)

Delete the various package references from the Thermal Resistance characteristic column ("MQFP-F196" etc) and replace
the max rating values by "See ASIC Sheet". "Note 3" is deleted for Thermal Resistance.

Additional Justification: Thermal Resistance value is variable depending on package and circuit function. Accordingly the
value should be specified in the applicable ASIC Sheet.

Para 2.3.1 (ref. "DCR321 Change #6" amended as follows)

Characteristic titles and symbols are amended to be consistent with other ESCC specifications i.e.:
"Positive Trigger Threshold Voltage"; "VTP" (instead of "Threshold Schmitt Trigger Input Voltage"; "VT+")
"Negative Trigger Threshold Voltage"; "VTN" (instead of "Threshold Schmitt Trigger Input Voltage"; "VT-")
"Hysteresis Voltage"; "VH" (instead of "Hysteresis"; "Delta VT")

The limits for para 2.3.1.1 for VIL & VIH are "690mVmax" & "1.89Vmin" respectively (instead of "0.3VDD" & "0.7VDD")
The limit in para 2.3.1.2, 2.3.1.3 & 2.3.1.4 for VIL is "800mVmax" (instead of "0.8Vmax")

Additional Justification: For clarification & consistency purposes.

Para 2.3.2 (ref. "DCR321 Change #7" amended as follows)
Notes "8" & "9" are renumbered as "6" & "7" (also in para 2.3.1.4)

Para 2.3.1 & 2.4 (editorial change only)
Amend "Low Level Output Voltage" value in tables & notes to be "400mVmax" (instead of "0.4Vmax")
Additional Justification: For consistency purposes.

Approval signature:

Hooder,




Date signed:

2007-02-21
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Modifications of 9202/076 Issue 1 — DCR # 321

1. Change #1 :

For MH1RT ASIC family, Atmel proposes its packages with lid connected to ground

Reason of change :
The note 'lid is connected to ground’ is not specified in the detail specification 9202/076.

Description of change:

In 81.7.1 MQFPF196, §1.7.2 MQFPF256, 81.7.3 MQFPT352, 81.7.4 MCGA349 and 8§81.7.5 MCGA472,
Add note 3. lid is connected to ground.

2. Change #2 :

§1.4.1 ESCC component number
‘XYZ' has to stay a code with 3 digits allocated to Atmel.

Reason of change :

In 9202/076, ‘X’ is a single letter allocated by ESCC executive, and only 2 digits (‘YZ’) are allocated to
Atmel to identify the ASIC.

Atmel needs 3 digits to identify its ASIC : ‘X’ indicates the country, and ‘YZ' is a chrono. For instance
‘FPK’ is Atmel identification for ‘HBRISC2'.

Description of change:
replace

« Manufacturer Specific ASIC Identification: XYZ (as applicable) where:
X : Single letter allocated by the ESCC Executive to the manufacturer and each complete
code registered with the ESCC Executive Secretariat.
YZ : Individual 2 character code allocated by the Manufacturer to a specific ASIC design.
By:

* Manufacturer Specific ASIC Identification: XYZ.

3. Change #3:

81.5. Maximum ratings : Clarification expected

Reason of change :
To avoid confusion between supply pin and other input pins

Description of change:
Add in line ‘supply current’, row 'remarks’: ‘Each supply pin’
4. Change #4 :

§1.5. Maximum ratings : Mismatch about notes

Reason of change :
Note 3 is not suitable for ‘thermal resistance’
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Note 4 is not complete.

Description of change:

- Add note 3

3. Rth(j-c) is given for the smallest available matrix which corresponds to the worst case (highest
junction-to-case resistance).

- Rename Note 3 in Note 4 (suitable for ‘soldering temperature’), add note 4 is applicable for MQFP
packages.

5. Change #5 :
81.7.4 MCGA349
‘A’ is missing in bottom view description.

6. Change #6 :

82.3.1. Room temperature electrical measurements : VIL, VIH, VT

Reason of change :
Information is missing to be homogeneous with Atmel MH1RT datasheet.

Description of change:
§2.3.1.1 (vDD=2.5V)

Add:
. CMOS bhuffers 03VvDD | V
Low level input voltage VIL - VDD=2.3V
. . CMOS bhuffers 0.7 vDD vV
High level input voltage VIH - VDD=2.7V
Threshold Schmitt trigger 1.06 1.61 \%
input voltage VT+ i Note 5
Threshold Schmitt trigger 0.78 1.25 \V/
input voltage VIT- i Note 5
Hysteresis Delta VT - Note 5 0.25 v
§2.3.1.2 (vDD=3V)
Add:
. CMOS buffers 0.8 \%
Low level input voltage VIL - VDD=2.7V
. . CMOS buffers 2 vV
High level input voltage VIH - VDD=3.3V
Threshold Schmitt trigger 1.25 1.93 \Vj
input voltage VT+ i Note 5
Threshold Schmitt trigger 0.90 1.42 \Vj
input voltage VIT- i Note 5
Hysteresis Delta VT - Note 5 0.31 v
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§2.3.1.3 (VDD=3.3V)

Add:
. CMOS buffers 0.8 \Y
Low level input voltage VIL - VDD=3V
. . CMOS buffers 2 vV
High level input voltage VIH - VDD=3.6V
Threshold Schmitt trigger 1.40 2.08 vV
input voltage VT i Note 5
Threshold Schmitt trigger i i 0.99 1.51 \Vj
input voltage VT Note 5
Hysteresis Delta VT - Note 5 0.37 v
§2.3.1.4 (vDD=2.5, 3 or 3.3V VCC=5V)
Add:
. i PICV, PICVS5 buffers 0.8 Vv
Low level input voltage VIL VDD min
. . PICV, PICV5 buffers 2 vV
High level input voltage VIH - VDD max
Threshold Schmitt trigger 1.40 2.08 vV
input voltage VT i Note 5
Threshold Schmitt trigger 0.99 1.51 vV
input voltage VIT- i Note 5
Hysteresis Delta VT - Note 5 0.37 v

7. Change #7 :

82.3.2. Notes to electrical measurements

Reason of change :
Notes 6 and 7 are no more applicable in final version

Description of change:
Remove notes 6 and 7.
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LEGAL DISCLAIMER AND COPYRIGHT

European Space Agency, Copyright © 2006. All rights reserved.

The European Space Agency disclaims any liability or responsibility, to any person or entity, with respect

to any loss or damage caused, or alleged 1o be caused, directly or indirectly by the use and application

of this ESCC publication.

This publication, without the prior permission of the European Space Agency and provided that it is not

used for a commercial purpose, may be:

— copied in whole, in any medium, without alteration or modification.

— copied in pan, in any medium, provided that the ESCC document identification, comprising the
ESCC symbol, document nurmber and document issue, is removed.
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1. GENERAL
1.1 SCOPE
This specification details the ratings, physical and slectrical characteristics and test and inspection data
for the component type variants and/or the range of components specified below. it supplements the
reguirements of, and shall be read in conjunction with, the ESCC Generic Specification listed under
Applicable Documents.
1.2 APPLICABLE DOCUMENTS
The following documents form part of this specification and shall be read in conjunction with it:
fa) ESCC Generic Specification No. 9000.
(b} MIL-STD-883, Test Methods and Procedures for Microelectronics.
1.3 TERMS, DEFINITIONS. ABBREVIATIONS. SYMBOLS AND UNITS
For the purpose of this specification, the terms, definitions, abbreviations, symbols and units specified in
ESCC Basic Specification No. 21300 shall apply.
1.4 THE ESCC COMPONENT NUMBER AND COMPONENT TYPE VARIANTS
1.4.1 The ESCC Component Number
The ESCC Compenent number shall bg constituted as follows:
Example: 820207801 R&YZ
. Detail Specification Reference: 9202076
=  Component Type Variant Number: 01 (as required)
»  Total Dose Radiation Level Letter: R {as required)
. Manufacturer Specmc ASIC Identlflcatson XYZ {as appl:cable) where
: : e
XYZ : Individual character code allocated by the Manufacturer to a specific ASIC design.
1.4.2 Component Type Variants
The component type variants applicable to this specification are as follows:
Variant Based on Cirguit Supply Case Terminal | Weight | Total Dose Notes
Number Type Function Voltage Materiat max g | Radiation Level
and Finish Letter
(Note 3) (Note 6)
01 TH109SER 988000 sites Singfe MQFP-T352 D2 27 R 1,3
Supply [100kRAD(Si)]
(3V)
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Variant Based on Circuit Supply Case Terminal | Weight Total Dose Notes
Nurnber Type Function Voliage Material max g ; RadiationLevel
and Finish Letter
(Note 5) (Note &6}
02 TH109%ER 888000 sites Single MQFP-F256 D2 14 R 1,3
Supply [100kRAD{SI}]
3v)
03 TH1099ER 988000 sites Single MQFP-F196 D2 10 R 1,3
Supply [100kRAD(SH]
{3V}
04 TH1099ER 888000 sites Single MCGA-348 R 9 R 1,3
Supply [100kRAD{SI)]
{3V}
a5 TH1156ER | 1558000 sites Single MQFP-T352 D2 27 R 1,3
Supply [100kRAD(SD]
3V}
06 TH1156ER | 1558000 sites Single MQFP-F256 D2 14 R 1,3
Supply [10CkRAD(Si)]
(3V)
07 TH1156ER | 1558000 sites Single MCGA-472 R 12 R 1,3
Supply [100kRAD(SI]
(3V)
08 TH1156ER | 1558000 sites Single MCGA-349 R 9 R 1,3
Supply [100kRAD(Si}]
(3V)
09 TH1242ER | 2422000 sites Single MQFP-T352 D2 27 R 1,3
Supply [100kRAD(SI}]
(3V)
10 TH1242ER | 2422000 sites Single MQFP-F256 D2 14 R 1,3
Supply [100kRAD(SIY
(3V)
11 TH1242ER | 2422000 sites Single MCGA-472 R 12 R 1,3
Supply {100kRAD{S1)]
{3V)
12 TH1242ER | 2422000 sites Single MCGA-349 R g R 1,3
Supply [100kRAD{SI}]
(3V)
13 TH1332ER | 3319000 sites Single MCGA-472 R 12 R 1,3
Supply [100kRAD(Si}]
(3V)
14 TH1089ES 988000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,3
Supply [100KRAD{SI}}
(3V/BV)
15 TH10939ES 988000 sites | Bi-voltage | MQFP-F256 Dz 14 R 2,3
Supply [100kRAD({SIi)]

(3VI5V)
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Variant Based on Circuit Supply Case Terminal | Weight Total Dose Notes
Number Type Function Voitage Material max g | Radiation Level
and Finish Letter
(Note 5} {Note B)
16 TH1098ES 988000 sites | Bi-voltage | MQFP-F196 b2 10 R 2,3
| Supply [100KRAD(Si)]
! (3V/5V)
17 TH1099ES 988000 sites | Bi-voliage | MCGA-349 R 9 R 2,3
Supply [100kRAD{SI)]
(3V/5V)
18 TH1156ES 1558000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,3
Supply [100kRAD{Si}]
(3V/5V)
12 TH1156ES 1558000 sites | Bi-voltage | MQFP-F256 D2 14 R 2,3
Supply [100KRAD(SH)]
{3V/5V)
20 THT1156ES 1558000 sites | Bi-voltage | MCGA-472 R 12 R 2,3
Supply [100kRAD(SH]
(3V/5V)
21 TH1156ES 1558000 sites | Bi-voltage | MCGA-349 R 9 R 2,3
Supply [100KkRAD(Si)]
(3V/5V)
22 TH1242ES 2422000 sites { Bi-voltage | MQFP-T352 D2 27 R 2,3
Supply [100kRAD{SI})
(3V/5V}
23 TH1242ES 2422000 sites | Bi-voliage | MQFP-F256 D2 14 R 2,3
Supply [100kRAD(Si)]
{3V/5V)
24 TH1242ES 2422000 sites | Bi-voltage | MCGA-472 R 12 R 2,3
Supply [100KRAD{SH]
(3V/5V)
25 TH1242ES 2422000 sites | Bi-vollage | MCGA-349 R 9 R 2,3
Supply [100kRAD{Si}]
(3V/5V)
26 TH1332ES 3319000 sites | Bi-voltage | MCGA-472 R 12 R 2,3
Supply [100KRAD(SI)]
{(3v/5V)
27 TH1MO98ER 988000 siles Single MQFP-T352 D2 27 R 1,4
composite Supply [100kRAD{SH)]
3V)
28 TH1MO99ER 988000 sites Singie MQFP-F256 D2 14 R 1,4
composite Supply [100kRAD((SI)]
(3V}
29 TH1MOS9ER 988000 sites Single MQFP-F186 D2 10 R 1,4
composite Supply [1C0kRAD(SI)]
(3V)
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I Variant Based on Circuit Supply Case Termina!l | Weight Tota!l Dose Notes
Number Type Function Voltage Material max g | Radiation Level
and Finish Letter
{Note 5) (Note 8)
30 THIMOS9ER | 988000 sites Single MCGA-348 R 9 R 1,4
composite Supply [100kRAD{S1)]
8V)
31 TH1M156ER | 1558000 sites Single MQFP-T352 D2 27 R 1,4
composite Supply [100kRAD(S)]
3V}
32 THIMI156ER | 1558000 sites Single MQFP-F255 D2 14 R 1,4
i composite Supply [100kRAD(Si}]
(3V)
33 THIM156ER | 1558000 sites Single MCGA-472 R 12 R 1,4
composite Supply [100kRAD{Si)]
(3V)
34 THIMI156ER | 1558000 sites Single MCGA-349 R 9 R 1,4
composite Supply [100KRAD{SH]
3V}
35 THIM242ER | 2422000 sites Single MQFP-T352 b2 27 R 1,4
composite Supply [100kRAD({SH]
8V}
38 THI1M242ER | 2422000 sites Single MQFP-F2586 D2 14 R 1,4
cornposite Supply {100kRAD(SI)]
(3V)
37 THiM242ER | 2422000 siles Single MCGA-472 R 12 R 1,4
composite Supply [10CKRAD{SI)]
(3V)
38 TH1MZ242ER | 2422000 sites Single MCGA-349 R 9 R 1. 4
composite Supply [1C0KkRAD(SI]
3V}
38 THIM332ER | 3319000 sites Single MCGA-472 R 12 R 1.4
composite Supply [100kRAD(SIi}]
(3V)
40 THIMOQ9ES | 988000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,4
composite Supply [100kRAD(SIiY]
(3V/5V)
41 THIMO99ES | 988000 sites | Bi-voltage | MQFP-F256 D2 14 R 2.4
compaosite Supply [100kRAD(SI)]
(3V/5V)
42 TH1MOS9ES 988000 sites Bi-voltage | MQFP-F196 Dz 10 R 2,4
composite Supply [100kRAD(SI)]
{3V/5V}
43 | THIMOS9ES | 988000 sites | Bi-voltage | MCGA-349 R 9 R 2,4
cormposite Supply [100kRAD({SH]
{3V/aV)
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Variant Based on Circuit Supply Case Terminal | Weight Total Dose Notes
Number Type Function Voltage Material max g | Radiation Levsl
and Finish Letter
{Note 5) {Note &)
44 THIM156ES | 1558000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,4
composite Supply [100kRAD{SI}]
{3V/5V)
45 THIM156ES | 1558000 sites | Bi-voliage | MQFP-F256 D2 14 R 2,4
composite Supply [100kRAD{SH]
{3V/5V)
46 THIM156ES | 1558000 sites | Bi-voltage | MCGA-472 R i2 R 2,4
composite Supply [100kRAD{Si)]
(3V/5V)
47 THIM156ES | 1558000 sites | Bi-veltage | MCGA-349 R 9 R 2,4
composite Supply [100kRAD({Si)]
(3V/5V)
48 TH1M242ES | 2422000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,4
composite Supply [100kRAD(SI)]
{3v/5VY
49 TH1M242ES | 2422000 sites | Bi-voltage | MQFP-F256 D2 14 R 2,4
composite Supply [1COkRAD(S)
(3V/5V)
50 THIM242ES | 2422000 sites | Bi-voltage | MCGA472 R 12 R 2,4
composite Supply [1O0kRAD(SH]
(3V/5V)
51 TH1M242ES | 2422000 sites | Bi-voltage | MCGA-349 R 9 R 2,4
compaosite Supply [100KRAD({SI)]
(3V/5V)
52 TH1M332ES | 3318000 sites | Bi-voltage | MCGA-472 R 12 R 2,4
composite Supply [100kRAD(SI)]
{3V/5V)

NOTES:

1. The component is specified for operation at a nominal single supply voltage Vpp = 2.5V, 3V or 3.3V.

2. The component is specified for bi-veltage operation at Vpp = 2.5V, 3V or 3.3V and inputs and/or
cutputs tolerant aor cormnpliant to Voo = 5V.

3. The ASIC design will be customised at metal levels.

4. The ASIC design will be customised at base wafer and metal levels.

5. The terminal material and finish shall be in accordance with the requirements of ESCC Basic
Specification No. 23500.

6. The total dose radiation level letter shall be as defined in ESCC Basic Specification No. 22900. If an
altemative radiation test level is specified in the Purchase Order the letter shall be changed
accordingly.

1.4.3 Manutacturer Specific ASIC ldentification

An ASIC Sheet shall be produced by the Manufacturer, after negotiation with the Orderer, that, as a
minimum, specifies ali the requirements unique to the specific ASIC design that are identified herein as
being specified in the ASIC Sheet. The ASIC Sheet shall be held under configuration control by the
Manufacturer. For identification and traceability purposes the Manuwfacturer shall allocate a unique
Manufacturer Specific ASIC identification to the ASIC Sheet and the specific ASIC design as specified

in The ESCC Component Number herein.
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MAXIMUM RATINGS

The maximum ratings shall not be exceeded at any time during use or siorage.
Maximum ratings shall only be exceeded during testing to the extent specified in this specification and
when stipulated in Test Methods and Procedures of the ESCC Generic Specification.

Characteristics Symbols | Maxirnum Ratings Units Remarks
Supply Voltage Voo 05104 vV Note 1
Veo -0.5106
input Voltage Vin v Neote 1, 2
2.5V, 3V, 3.3V Range -0.5t0 Vpg +0.5
5V Compliant -0.510 Ve +0.5
5V Tolerant -0.5V=Vpp <6
| Device Power Dissipation Pp See ASIC Sheet W
{Continuous)
Supply Current lopop | See WASK_M mA
Operating Temperaiure Range Top -55 10 +125 °c Tamp
Storage Temperature Range Tatg -65 to +150 °c
Junction Temperature T +175 °C
T ————— T ———
Cgnclusion | Thermal Resistance Sea ASIC Sheck
Junction to case
requested [ MOERFEH96
from QCT on | | | Mef~F256 Ring) A "CW Eimd
this point '
Soldering Temperature Teal +300 °C Note 3
NOTES:
1. With reference to Vgq = OV.
2. Applicable 1o all inputs. Input current limited to 1) = +10mA.
3. Duraticn 10 seconds maximum at a distance of not less than 1.6mm from the device body and the
same terminal shall not be resoldered until 3 minutes have elapsed.
1.6 HANDLING PRECAUTIONS

N

These devices are susceptible to damage by electrostatic discharge. Therefore, suitable precautions
shall be empioyed for protection during all phases of manufacture, testing, packaging, shipment and any
handling.

These components are categorised as Class 3 per ESCC Basic Specification No. 23800 with a Minimum
Critical Path Failure Voliage of 4000 Volis.

Each \npuk

fPin

\npuk Currenke T mA

)



IGGSFT


IGGSFT
Conclusion requested from QCT on this point


PAGE 11
ESCC Detaii Specification No. 9202/076

iSSUE 1
1.7 PHYSICAL DIMENSIONS AND TEBMINAL IDENTIFICATION
1.7.1 Multilayer Quad Flat Package (MQFP-F196) - 198 Flat Leads
- D » <Aﬂ
N1 —® Alle—
e
n 98 ﬁ, [ 5o
T 90 E%ﬂ‘* L —
i (— N T I
|
'l
£ E1 T
\ N2
f
W —’J _I_ Y
v 14%; % ? % 1 T - i
A4 ! Hms | L
—»-C T
—» A
index Corner
Note 2
Dimensions mm
Symbols Notes
Min Max
A 213 2.65
Al 1.83 2.24
A2 0.202 0.204
c G.102 0.203 1
D/E 46.73 47.94
D1/E1 34.03 34.54
e 0.635 BSC 1
f .15 0.25 1
L 6.35 6.7 1
N1/N2 4G Each side

NOTES:
1. Applies to all leads.
2. Terminal identification is specified by reference to the index corner as shown.
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Multilayer Quad Flat Package (MQFP-F2586) - 256 Flat Leads
{ D Ll
A -
+————D{————> -
~ |
| i_e |
y R —]
== =3 .
«— N2
E E1
i
]_.
L_' L
y X 256 L =¥
A Index AZ» L
Comer R
/ -D- {Note 2} sle ¢
N1
Dimensions mm
Symbols Notes
Min Max
A 2.41 3.18
Al 2.06 2.56
A2 0.05 0.36
c 01 02 1
D/E 53.23 55.74
D1i/EY 36.83 37.34
e 0.508 BSC 1
f 0.15 0.25 1
L 8.2 9.2 1
N1/N2 64 Each side

NOTES:

1. Applies to all leads.

2. Terminal identification is specified by referance to the index corner as shown.
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,

‘~——  DETALLA

Index Comel
{Note 2) £1
DETAIL A
S N _b
" g—
B acteIEITRERE 4 %, g
: : . e
J X c Az \\‘M_'__P -~
v __—. hd :
— I - -
A : Al
e
Dimensions mm
Symbols Notes
Min Max
Al 2.35 3.15
A2 0.05 0.35
b 0.1¢ 0.25 1
c 0.11 0.2 1
D1/E1 4752 48.48
e 0.50 BEC 1
F 4.5 55
G 2.5 2.6
J 0.75 1.05
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Symbols Bimensions mm Notes

Min Max

K - 0.5 1
74.85 76.4
L1 746 754
m 2.5 2.65

N1/N2 88 Each side

NOTES:
1.  Applies {o all leads.
2. Terminal identification is specified by reference o the index corner as shown,
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TOP VIEW
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Muliilayer Column Grid Array (MCGA-349) - 349 Columns

1.7.4

Notes

Max
5.9
1.85
3.45
0.9%

Dimensions mm

Min
43
1.4
24
0.79

Symbols
Al
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Dimensions mm
Symbols Noles
Min Max
D/E 24.8 252
D1/E1 22.86
e 1.27 BSC 1

NOTES:

1. Applies o all columns.

2. Terminal identification is specified by reference to the index corner as shown.

1.7.5 Multilayer Column Grid Array (MCGA-472) - 472 Columns




1.8

1.9

. - PAGE 17
ESCC Detall Specification No. 8202/076

ISSUE 1
Symbols Bimensions mm Notes
Min Max
A 4.3 5.9
A1l 1.4 1.85
A2 26 345
b 0.78 0.99 1
D/E 28.77 29.23
D1/E1 2667
e 1.27 BSC 1

NOTES:
1. Applies o all columns.
2. Terminal identification is specified by reference to the index corner as shown.

FUNCTIONAL DIAGRAM
See ASIC Sheet.
NoTES"

1. For all pocktanes +he lid s inkemalie e anecked s tha
PIN ASSIGNMENT ol X _
See ASIC Sheet. & ferminek oo specilped in b ASIC Sheek,

INSTRUCTION SET AND TIMING DIAGRAMS

See ASIC Sheel.
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PROTECTION NETWORK

NWELL resistarce
— . (8000 typical]

Input buffer

>C {if any)

Pad

] Qmﬁg

||

Output buffer
{(ir high impedance state
if unused)

REQUIREMENTS

GENERAL

The complete requirernents for procurement of the compenents specified herein are as stated in this
specification and the ESCC Generic Specification. Permitted deviations from the Generic Specification,
applicable to this specification only, are listed below.

Permitied deviations from the Generic Specification and this Detail Specification, formally agreed with
specific Manufacturers on the basis that the alternative requirements are equivatent to the ESCC

requirement and do not affect the componeni’s reliability, are listed in the appendices attached to this
specification.

Deviations from the Generi¢c Specification

Deviations from Screening Tests

High Temperature Reverse Bias Bum-in shall not be performed.

MARKING

The marking shzall be in accordance with the reguirements of ESCC Basic Specification No. 21700 and
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as follows.
As a minimum the infermation to be marked on the component shall be:

{a) The ESCC qgualified components symboi (for ESCC qualified components only).

23 ELECTRICAL MEASUREMENTS AT ROCM, HIGH AND LOW TEMPERATURES
Electrical measurements shall be performed at room, high and low temperatures. Consolidated notes are
given after the tables.

231 Roorn Temperature Elecitrical Measurements
The measurements shall be performed at Ty = +22 = 3°C.

23.1.1 Room Temperature Electrical Measurements for Components Specified at Singfe Supply

{b) The ESCC Component Number,
{c) Traceability information.

The compiete marking shall be as specified in the ASIC Sheet.

Voitage Vpp = 2.5V

Characteristics Symbols MIL-STD-883 Test Conditions Limits Units
Test Method Note § M Max
{Vpp=25%0.2V)

Functional Test 1 - 3014 See ASIC Sheet - - -
Vpp=2.3V

Functional Test 2 - 3014 See ASIC Sheet . - -
Vpp=2.5V

Functional Test 3 - 3014 See ASIC Sheat - - -
VDD=2.7V

Supply Current, ippse 3005 See ASIC Sheet mA

Stand-by

Supply Current, ‘obor 3005 See ASIC Sheet mA

Cperating

tow Level Input e 3009 Vin=Vas, - -1 HA

Current CMOS Buifers

Low Level Input I|LPU 3009 V|N=VSS’ 70 230 HA

Current, Puli-up CMOS Buffers

Resistor PRU1 Note 2

Low Level Input Lro 3008 Vin=Vas. - 5 LA

Current, Puli-down CMOS Buffers

Resistor PRD1 Note 2

High Level input Iy 3010 Vin=Voo. - 1 HA

Current CMOS Buffers

ngh Level lr‘lpui I[HPU 3010 V'N:VDD’ - 5 IJA

Current, Pull-up CMOS Buffers

Resistor PRU1 Note 2
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Characteristics Symbols MIL-STD-883 Test Conditions Lirnits Units
Test Method Note 1 -
(Vpp = 2.5 0.2V) Min | Max
High Level Inpu’[ ZJHPD 3010 V|N=VDD’ 70 540 f.lA
Current, Pull-down CMOGS Buffers
Resistor PRB1 Note 2
Cutput Leakage lozL 3020 Vaur=0V, All Buffers - -1 pA
Current Third Vpp=2.7V
State, Low Level
Appited
Cutput Leakage lozh 3021 Vour=0V, All Buffers - 1 pA
Current Third Vpp=2.7V
State, High Level
Applied
input Current, Cold hes - V=0V to 2.7V, - =2 WA
Sparing PICZ Buffers
Vpp=Vgg=0V
Output Current, IOCS - VOUT=OV to 2.7V, - * IJA
Ccold Sparing PO11Z Buffers
Vpp=Vgs=0V
Low Leve! Output Voo 3007 Vpp=2.3V, |g =800nA - o -
Voltage PQO11 Buffers Yoo MV
Note 3
High Levei Output Vou 30086 Vpp=2.3V, 2 - \'
Voltage lon=-600uA
PO11 Buffers
Note 4
Output Short losn - PO11 cutput at High - 15 mA
Circuit Current, 1o Level shorted to Vpp
VDD Note 5
Quiput Short lose - PO11 output at High - 8 mA
Circuit Current, to Level shorted to Vgg
VSS Note 5
Input Capacitance Cin 3012 Note B - 24 pF
Qutput Cout 3012 Note & - 5.6 pF
Capacitance
input/Output Cio 3012 Note 5 - 6.6 pF
Capacitance
Timings - 3003 See ASIC Sheet ns
P
Low Leveh gk \j“” - CMOS Bullers -
Volvasy Vpo= 2+ 3V 60 | mY
/ Higp Level Tk |y CmoS Dulfers 2 Y
X Valvagg - Voo 23V 1-¥2 -
PositiJe Tagees
-— Nobe S 1. ol | -6\ v
Trechad Voltoge VT?
Neaalive Trager
Threghad Velkaae
H\§t¢f¢$‘l$ v - Nete S
| Notuge H 180 | = | mV
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Room Temperature Electrical Measurements for Components Specified at Single Supply

Voltage Vpp = 3V

Characteristics Symbols MiL-STD-883 Test Conditions Lirnits Units
Test Methed Note 1 Min Max
(Vpp =30.3V)

Functicnal Test 1 - 3014 See ASIC Sheet - - -
Functional Test 2 - 3014 See ASIC Sheet - - -
Functional Test 3 - 3014 See ASIC Sheet - - -

Vpp=3.3V
Supply Gurrent, Inpsa 3005 See ASIC Sheet mA
Stand-by
Supply Current, innoe 3005 See ASIC Sheet mA
Operating
Low Level Input e 3009 Vin=Vss, - -1 HA
Current CMOS Buffers
Low Level input hpu 3009 Vin=Vss. 108 330 LA
Current, Pull-up CMOS Buifers
Resistor FRU1 Note 2
Low Level Input hLpp 3009 Vin=Vss. - %5 1A
Current, Pull-down CMOS Buffers
Resistor PRD1 Note 2
High Level Input liH 3010 Vin=Voo, - 1 A
Current CMOQS5 Buffers
ngh Level Ir'lpu‘t I|HPU 3010 ViN:VDD! - H }.LA
Current, Puli-up. CMOS Buifers
Resistor PRU1 Note 2
High Level Input haeo 3010 Vin=Voo. 108 825 HA
Current, Pull-down CMOS Buffers
Resistor PRD1 Note 2
Qutput Leakage loz1 3020 Vour=0V, All Buffers - -1 uA
Current Third Vpp=3.3V
State, Low Level
Applied
Output Leakage lozn 3021 Vour=0V, All Buffers - 1 WA
Current Third Vpp=3.3V
State, High Level
Applied
Input Current, Coid hes - V=0V 10 3.3V, - 12 LA
Sparing PICZ Buffers

Vpp=VYgg=0V
Cutput Current, locs - Vour=0V to 3.3V, - +2 WA
Coid Sparing PO11X Buffers

Vpp=Yge=0V
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Characteristics Symbols MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
(Vpp = 3+0.3V) Min | Max

Low Level Cutput VoL 3007 Vpp=2.7V, lg;=1mA - o s “
Voltage PO11 Buffers Y00 | mV

Note 3
High Level Cuiput Vou 30086 Vpp=2.7V, 2.4 - vV
Voltage lop=-BO0UA

PO11 Buffers

Note 4
Qutput Short losn - PC11 output at High - 21 mA,
Circuit Current, fo Level shorted to Vpp
Vpo Note 5
Qutput Shert losp - PO11 nutput at High - 12 mA
Circuit Current, to Level shorted to Vgg
Vgg Note 5
Input Capacitance Cin 3012 Note 5 - 2.4 pF
Qutput Cout 3012 Note 5 - 5.6 pF
Capacitance
Input/Output Cro 3012 Note 5 - 6.8 pF
Capacitance
Timings - 3003 See ASIC Sheet ns

Room Temperature Electrical Measurernents for Components Specified at Single Supply

Woltage Vpp = 3.3V

Characteristics Symbols MiL-STD-883 Test Conditions Limits Units
Test Method Note 1 ;
(Voo =33+03v) | Mn | Max
Functiona! Test 1 - 3014 See ASIC Shest - - -
Vpo=3V
Functional Test 2 - 3014 See ASIC Sheet - - -
Vpp=3.3V
Functional Test 3 - 3014 See ASIC Sheet - - -
Vpp=3.6V
Supply Current, lnpse 3005 See ASIC Sheet mA
Stand-by
Supply Current, looop 3005 See ASIC Sheet mA
Operating
Low Level Input e 3009 Vin=Vss, - -1 LA
Current CMQOS Buffers
Low Level Input = 3009 Vin=Vss, 120 400 pA
Current, Pull-up CMOS Buffers
Resistor PRU1 Note 2
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Characteristics Symbols MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
(Vpp=33+03y) | M | Max
Low Level Input liLep 3009 Vin=Vss: - 15 LA
Current, Pull-down CMOS Buffers
Resistor PRD1 Note 2
High Level Input I 3010 Vin=Voo, - 1 HA
Current CMOS Buffers
ngh Levei |nput I|HPU 3010 V|N=VDD, - 5 ]J.A
Current, Pull-up CMOS Buffers
Resistor PRU1 Note 2
High Leve! Input laep 3010 Vin=Vpp. 150 900 WA
Current, Pull-down CMOS Buffers
Resistor PRDT. Note 2
Output Leakage lozy 3020 V=0V, All Buffers - -1 tA
Current Third Vpp=3.6V
State, Low Level
Applied
Qutput Leakage lozn 3021 Vout=0V, All Buffers - 1 LA
Current Third Vpp=3.6V
State, High Level
Applied
Input Current, Coid t|CS - V|N=0V {0 3.6V, - 32 ],lA
Sparing PICZ Bufiers
: Vpp=Vgs=0V

Output Current, locs - Vour=0V to 3.6V, - +2 UA
Cold Sparing PO11Z Buffers

Vop=Vgs=0V
Low Level Output VoL 3007 Vpp=3V . ey X
Voltage lo =2mA Yoo | mVY

PO11 Buffers

Note 3
High Level Output Vou 3006 Vpp=3V 2.4 - \
Voltage lo =-1.8mA

PO11 Buffers

Note 4
Output Short losn - PC11 output at High - 23 mA
Circuit Current, to Level shorted to Vpp
Voo Note 5
QOutput Short lose - PC11 output at High - 13 mA
Circuit Current, to Level shorted to Vgg
Vss Note 5
input Capacitance Civ 3012 Note 5 - 2.4 pF
Output Cour 3012 Note 5 - 56 pF
Capacitance
input/Qutput Cvo 3012 Note 5 - 6.6 pF
Capacitance
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Characteristics Symbois MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
(Vpp =23+03y) | Mn | Max
Timings - 3003 See ASIC Sheet ns
Room Temperature Electrical Measurements for Components Specified for Bi-voltage
Operation at Vpp = 2.5V, 3V or 3.3V and Vg = 5V.
Characteristics Symbols | MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
Vpp=25+02V,3% | Min | Max

0.3V, 3.3 0.3V (Note @¥]

Vee=5+ 0.5V (Note 99T #
Functional Test 1 - 3014 Seé ASIC Shest - - -

Veoe=4.5V, Vpp=3V
Functional Test 2 - 3014 See ASIC Sheet - - -

Vee=58Y, Vpp=3.3V
Functional Tesi 3 - 3014 See ASIC Shest - - -

Vee=5.5V, Vpp=3.6V
Supply Current, ‘oDsE 3005 See ASIC Sheet mA
Stand-by
Supply Current, ‘ooop 3005 See ASIC Sheet mA
Operating
Low Level Input I 3009 Vin=Vss, - -1 uA
Current CMQOS Buffers
Low Level Input IiLpu 3009 Viy=Vsgs, 180 6890 pA
Current, Puli-up CMOS Buflers
Resistor PRUA1 Note 2
Low Level ]anﬂ I!LPD 3009 ViN:VSS’ = +5 IJA
Current, Puil-down CMOS Buffers
Resistor PRD1 Note 2
High Level Input hH 3010 Vin=Vpp. - 1 pA
Current CMOS Buffers
High Level Input lispy 3010 Vin=VpD. - 5 I
Current, Pull-up CMOS Buffers
Resistor PRU1 Note 2
High Level Input liurp 3010 Vin=Vop, 30 400 LA
Current, Puli-down CMOS Buffers
Resistor PRD1 Note 2
Output Leakage lozL 3020 Vaut=0V, All Buffers - -1 HA
Current Third Vpp=3.6V
State, Low Level
Applied




?2.5\ 4 @

Low Levek PLeV, PieVS Budgers
Wpuk Voltane Vie Von = Vppmin —- | Boo|mV
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Characteristics Symbols | MIL-8TD-883 Test Conditions Limits Units
Test Methed Note 1 :
Vop =25+ 02v,3+ | Mn | Max

0.3V, 3.3+0.3V (Note T ©

Veg=5 £ 0.5V (Note ST+
Output Leakage loz 3021 Vour=0V, All Buffers - 1 uA
Current Third Vpn=3.6V
State, High Level
Applied
Input Current, Cold lics - V=0V tc 3.6V, - 2 LA
Sparing PICZ Buffers

Vpo=Vgg=0V
Qutput Current, locs - Vour=0V 10 3.6V, - 2 WA
Cold Sparing PO112Z Buffers

' Vpo=Vgg=0V

! ow Level OUTpUT VOL 3007 VDD———VDDI"T'!EI"I, - o "
Voltage Voe=4.5V 4oo | mV
High Level Output Vou 3006 Vpp=Vppmin(2.5V), 2 - v
Veltage V=45V

Vpn=Vppmin(3V, 3.3V}, | 24 - v

Vee=4.5V
Output Short iosn - PO11 output at High - 28 mA
Circuit Current, io Level shorted to Vgp
Voo Note 5
Output Short losp - PO11 output at High - 17 mA
Cireuit Current, to Level shorted to Vgg
Vgg Note 5
input Capacitance Cin 3mz Note 5 - 24 pF
Output Cour 3012 Note 5 - 58 pF
Capacitance
Input/Quiput Cio 3012 Note 5 - 6.6 pF
Capacitance
Timing - 3003 See ASIC Sheet ns

Notes o Electrical Measurements Tables

1. Unless otherwise specified: all inputs and outputs shal! be tested for each characteristic; Inputs not
under test shall be Vi = Vgg, Vo 0r Vpp and outpuis not under test shall be open; Vgg = 0V.

2. Standard puli-ups: PRU# where # = [1-31] index for Ron:
Ron = # x RO = 19kQ2 typical (12 to 30kL)) in 2.5V range.
Ron = # x RO = 15kQ typical (10 to 25kQ) in 3V range.
Ron = # x RO = 14kQ typical (9 to 25k} in 3.3V range.
5V tolerant/compliant pull-ups: PRU# where # = [1-31] index for Ron:
Ron = # x R0 = 14kQ typical (8 to 25k} in each range.

Standard pull-downs: PRD# where # = [1-31] index for Ron:
Ron = # x RO = 11k typical {5 to 30k} in 2.5V range.
Ron = # x RO = 8k typical (4 to 25kQ) in 3V range.
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Ron = # x RO = 8kQ typical {4 to 20k} in 3.3V range.

5V tolerant/compliant pull-downs: PRD# where # = [1-31] index for Ron:
Ron = # x R0 = 36kQ typical (17 to 80kQ) in 2.5V range.

Ron = # x RO = 23kQ typical (11 1o 55kQ) in 3V range.

Ron = # x RO = 19kQ typical (9 to 45k} in 3.3V range.

3.  Qutput buffers: PO$# where
$ = [1-12] quantity of output driving capability of p-channels.
#=[1-12] quantity of output driving capability of n-channels,
Standard buffers {including cold sparing)
[0 =1.6, 1.8, 2mA measured at Vo = 04, 04, 04V in 2.5, 3, 3.3V range respectively.
Tolerance buffers {including cold spari
10 =1, 1.3, 1.4mA measured at Vo 5/ Q4; D4, 04V in 2.5, 3, 3.3V range respectively.
Compliant buffers (Vo = 4.5V}
10=1.1, 1.4, 1.6mA measured at V

DT Q4 Q4 in 2.5, 3, 3.3V range respectively.

4. Quiput buffers; POS# where %09, koo, woomV
$ =[1-12] quantity of output driving capability of p-channels.
#=[1-12] quantity of output driving capability of n-channels.
Standard buffers {including cold sparing)
10 =-1.6, -1.8, -2mA measured at Vo = 2, 2.4, 2.4V in 2.5, 3, 3.3V range respectively.
Tolerance huffers (including cotd sparing)
10=-1,-1.3, -1.4mA measured at Vo_ = 2, 2.4, 2.4V in 2.5, 3, 3.3V range respectively.
Compliant buffers (Voo = 4.5V)
[0 =-1.1,-1.4, -1.6mA measured at Vo =2, 2.4, 2.4V in 2.5, 3, 3.3V range respectively.

5. Guaranieed but not tested.
igrlis ) 134n
il 1 26 4
& £ 5V iolerant buffers.

F 8 5V compliant buffers.

High and Low Temperatures Electrical Measurements

Unless otherwise specified the measurements shall be performed at T, = +125 {+0 -5)°C and T, =
-55 (+5 - 0)°C. Unless otherwise specified the characteristics, iest methods, conditions and limits shall
be the same as specified for Room Temperature Electrical Measurements.

PARAMETER DRIFT VALUES
Unless otherwise specified, the measurements shatll be performed at T, = +22 + 3°C.

The test metheds and test conditions shall be as per the corresponding test defined in Room
Temperature Elecirical Measurements.

The drift values (A) shall not be exceeded for each characteristic specified. The corresponding absolute
{imit values for each characteristic shall not be excesded.
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i Characteristics Symbols Limits Units —‘
Drift Absolute
Valus Min Max
A
Supply Current, Stand-by lbpse See ASIC Sheet mA
Low Leve! Input Current I 0.1 - -1 uA
High Level Input Current Iy +0.1 - 1 HA
QOutput Leakage Current Third State, lozl 1 - -1 uA
Low Level Applied
Output Leakage Current Third State, lozH 0.1 - 1 LA
High Level Applied
Low Level Output Voltage VoL 0.1 - fe st MVV
High Level Qutput Voltage Von 041 240r2 - v
NOTES:

1. Unless otherwise specified all inputs and outputs shall be tested for each characieristic.

INTERMEBIATE AND END-POINT ELECTRICAL MEASUREMENTS

Unless otherwise specified, the measurements shall be performed at T, = +22 + 3°C. Unless
ctherwise specified the characteristics, test methods, conditions and {imits shall be the same as specified
for Room Temperature Electrical Measurements.

POWER BURN-IN CONDITIONS
See ASIC Sheet.

OPERATING LIFE CONDITIONS
Unless otherwise specified the conditions shall be as specified for Power Burn-in.

TOTAL DOSE BADIATION TESTING

Bias Condiiions and Total Dose Level for Total Dose Radiation Testing

Continuous bias shall be applied during irradiation testing as specified in the ASIC Sheet.

The total dose level applied shall be as specified in the component type variant information herein, in the
ASIC Sheet or in the Purchase Order.

Electricai Measuremenits for Totatl Dose Radiation Testing

Prior to irradiation testing the devices shall have successfully met Room Temperature Electrical
Measurements specified herein.

Unless otherwise stated the measurements shall be performed at T, = +22 + 3°C.
The test methods and test conditions shall be as per the corresponding test defined in Room
Temperature Electrical Measurements.
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The parameters to be measured during and on compietion of irradiation testing are specified in the ASIC
Shest.
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LEGAL DISCLAIMER AND COPYRIGHT

European Space Agency, Copyright © 2006. All rights reserved.

The European Space Agency disclaims any liability or responsibility, to any person or entity, with respect

to any loss or damage caused, or alleged 1o be caused, directly or indirectly by the use and application

of this ESCC publication.

This publication, without the prior permission of the European Space Agency and provided that it is not

used for a commercial purpose, may be:

— copied in whole, in any medium, without alteration or modification.

— copied in pan, in any medium, provided that the ESCC document identification, comprising the
ESCC symbol, document nurmber and document issue, is removed.
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1. GENERAL
1.1 SCOPE
This specification details the ratings, physical and slectrical characteristics and test and inspection data
for the component type variants and/or the range of components specified below. it supplements the
reguirements of, and shall be read in conjunction with, the ESCC Generic Specification listed under
Applicable Documents.
1.2 APPLICABLE DOCUMENTS
The following documents form part of this specification and shall be read in conjunction with it:
fa) ESCC Generic Specification No. 9000.
(b} MIL-STD-883, Test Methods and Procedures for Microelectronics.
1.3 TERMS, DEFINITIONS. ABBREVIATIONS. SYMBOLS AND UNITS
For the purpose of this specification, the terms, definitions, abbreviations, symbols and units specified in
ESCC Basic Specification No. 21300 shall apply.
1.4 THE ESCC COMPONENT NUMBER AND COMPONENT TYPE VARIANTS
1.4.1 The ESCC Component Number
The ESCC Compenent number shall bg constituted as follows:
Example: 820207801 R&YZ
. Detail Specification Reference: 9202076
=  Component Type Variant Number: 01 (as required)
»  Total Dose Radiation Level Letter: R {as required)
. Manufacturer Specmc ASIC Identlflcatson XYZ {as appl:cable) where
: : e
XYZ : Individual character code allocated by the Manufacturer to a specific ASIC design.
1.4.2 Component Type Variants
The component type variants applicable to this specification are as follows:
Variant Based on Cirguit Supply Case Terminal | Weight | Total Dose Notes
Number Type Function Voltage Materiat max g | Radiation Level
and Finish Letter
(Note 3) (Note 6)
01 TH109SER 988000 sites Singfe MQFP-T352 D2 27 R 1,3
Supply [100kRAD(Si)]
(3V)
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Variant Based on Circuit Supply Case Terminal | Weight Total Dose Notes
Nurnber Type Function Voliage Material max g ; RadiationLevel
and Finish Letter
(Note 5) (Note &6}
02 TH109%ER 888000 sites Single MQFP-F256 D2 14 R 1,3
Supply [100kRAD{SI}]
3v)
03 TH1099ER 988000 sites Single MQFP-F196 D2 10 R 1,3
Supply [100kRAD(SH]
{3V}
04 TH1099ER 888000 sites Single MCGA-348 R 9 R 1,3
Supply [100kRAD{SI)]
{3V}
a5 TH1156ER | 1558000 sites Single MQFP-T352 D2 27 R 1,3
Supply [100kRAD(SD]
3V}
06 TH1156ER | 1558000 sites Single MQFP-F256 D2 14 R 1,3
Supply [10CkRAD(Si)]
(3V)
07 TH1156ER | 1558000 sites Single MCGA-472 R 12 R 1,3
Supply [100kRAD(SI]
(3V)
08 TH1156ER | 1558000 sites Single MCGA-349 R 9 R 1,3
Supply [100kRAD(Si}]
(3V)
09 TH1242ER | 2422000 sites Single MQFP-T352 D2 27 R 1,3
Supply [100kRAD(SI}]
(3V)
10 TH1242ER | 2422000 sites Single MQFP-F256 D2 14 R 1,3
Supply [100kRAD(SIY
(3V)
11 TH1242ER | 2422000 sites Single MCGA-472 R 12 R 1,3
Supply {100kRAD{S1)]
{3V)
12 TH1242ER | 2422000 sites Single MCGA-349 R g R 1,3
Supply [100kRAD{SI}]
(3V)
13 TH1332ER | 3319000 sites Single MCGA-472 R 12 R 1,3
Supply [100kRAD(Si}]
(3V)
14 TH1089ES 988000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,3
Supply [100KRAD{SI}}
(3V/BV)
15 TH10939ES 988000 sites | Bi-voltage | MQFP-F256 Dz 14 R 2,3
Supply [100kRAD({SIi)]

(3VI5V)
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Variant Based on Circuit Supply Case Terminal | Weight Total Dose Notes
Number Type Function Voitage Material max g | Radiation Level
and Finish Letter
(Note 5} {Note B)
16 TH1098ES 988000 sites | Bi-voltage | MQFP-F196 b2 10 R 2,3
| Supply [100KRAD(Si)]
! (3V/5V)
17 TH1099ES 988000 sites | Bi-voliage | MCGA-349 R 9 R 2,3
Supply [100kRAD{SI)]
(3V/5V)
18 TH1156ES 1558000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,3
Supply [100kRAD{Si}]
(3V/5V)
12 TH1156ES 1558000 sites | Bi-voltage | MQFP-F256 D2 14 R 2,3
Supply [100KRAD(SH)]
{3V/5V)
20 THT1156ES 1558000 sites | Bi-voltage | MCGA-472 R 12 R 2,3
Supply [100kRAD(SH]
(3V/5V)
21 TH1156ES 1558000 sites | Bi-voltage | MCGA-349 R 9 R 2,3
Supply [100KkRAD(Si)]
(3V/5V)
22 TH1242ES 2422000 sites { Bi-voltage | MQFP-T352 D2 27 R 2,3
Supply [100kRAD{SI})
(3V/5V}
23 TH1242ES 2422000 sites | Bi-voliage | MQFP-F256 D2 14 R 2,3
Supply [100kRAD(Si)]
{3V/5V)
24 TH1242ES 2422000 sites | Bi-voltage | MCGA-472 R 12 R 2,3
Supply [100KRAD{SH]
(3V/5V)
25 TH1242ES 2422000 sites | Bi-vollage | MCGA-349 R 9 R 2,3
Supply [100kRAD{Si}]
(3V/5V)
26 TH1332ES 3319000 sites | Bi-voltage | MCGA-472 R 12 R 2,3
Supply [100KRAD(SI)]
{(3v/5V)
27 TH1MO98ER 988000 siles Single MQFP-T352 D2 27 R 1,4
composite Supply [100kRAD{SH)]
3V)
28 TH1MO99ER 988000 sites Singie MQFP-F256 D2 14 R 1,4
composite Supply [100kRAD((SI)]
(3V}
29 TH1MOS9ER 988000 sites Single MQFP-F186 D2 10 R 1,4
composite Supply [1C0kRAD(SI)]
(3V)
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I Variant Based on Circuit Supply Case Termina!l | Weight Tota!l Dose Notes
Number Type Function Voltage Material max g | Radiation Level
and Finish Letter
{Note 5) (Note 8)
30 THIMOS9ER | 988000 sites Single MCGA-348 R 9 R 1,4
composite Supply [100kRAD{S1)]
8V)
31 TH1M156ER | 1558000 sites Single MQFP-T352 D2 27 R 1,4
composite Supply [100kRAD(S)]
3V}
32 THIMI156ER | 1558000 sites Single MQFP-F255 D2 14 R 1,4
i composite Supply [100kRAD(Si}]
(3V)
33 THIM156ER | 1558000 sites Single MCGA-472 R 12 R 1,4
composite Supply [100kRAD{Si)]
(3V)
34 THIMI156ER | 1558000 sites Single MCGA-349 R 9 R 1,4
composite Supply [100KRAD{SH]
3V}
35 THIM242ER | 2422000 sites Single MQFP-T352 b2 27 R 1,4
composite Supply [100kRAD({SH]
8V}
38 THI1M242ER | 2422000 sites Single MQFP-F2586 D2 14 R 1,4
cornposite Supply {100kRAD(SI)]
(3V)
37 THiM242ER | 2422000 siles Single MCGA-472 R 12 R 1,4
composite Supply [10CKRAD{SI)]
(3V)
38 TH1MZ242ER | 2422000 sites Single MCGA-349 R 9 R 1. 4
composite Supply [1C0KkRAD(SI]
3V}
38 THIM332ER | 3319000 sites Single MCGA-472 R 12 R 1.4
composite Supply [100kRAD(SIi}]
(3V)
40 THIMOQ9ES | 988000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,4
composite Supply [100kRAD(SIiY]
(3V/5V)
41 THIMO99ES | 988000 sites | Bi-voltage | MQFP-F256 D2 14 R 2.4
compaosite Supply [100kRAD(SI)]
(3V/5V)
42 TH1MOS9ES 988000 sites Bi-voltage | MQFP-F196 Dz 10 R 2,4
composite Supply [100kRAD(SI)]
{3V/5V}
43 | THIMOS9ES | 988000 sites | Bi-voltage | MCGA-349 R 9 R 2,4
cormposite Supply [100kRAD({SH]
{3V/aV)
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Variant Based on Circuit Supply Case Terminal | Weight Total Dose Notes
Number Type Function Voltage Material max g | Radiation Levsl
and Finish Letter
{Note 5) {Note &)
44 THIM156ES | 1558000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,4
composite Supply [100kRAD{SI}]
{3V/5V)
45 THIM156ES | 1558000 sites | Bi-voliage | MQFP-F256 D2 14 R 2,4
composite Supply [100kRAD{SH]
{3V/5V)
46 THIM156ES | 1558000 sites | Bi-voltage | MCGA-472 R i2 R 2,4
composite Supply [100kRAD{Si)]
(3V/5V)
47 THIM156ES | 1558000 sites | Bi-veltage | MCGA-349 R 9 R 2,4
composite Supply [100kRAD({Si)]
(3V/5V)
48 TH1M242ES | 2422000 sites | Bi-voltage | MQFP-T352 D2 27 R 2,4
composite Supply [100kRAD(SI)]
{3v/5VY
49 TH1M242ES | 2422000 sites | Bi-voltage | MQFP-F256 D2 14 R 2,4
composite Supply [1COkRAD(S)
(3V/5V)
50 THIM242ES | 2422000 sites | Bi-voltage | MCGA472 R 12 R 2,4
composite Supply [1O0kRAD(SH]
(3V/5V)
51 TH1M242ES | 2422000 sites | Bi-voltage | MCGA-349 R 9 R 2,4
compaosite Supply [100KRAD({SI)]
(3V/5V)
52 TH1M332ES | 3318000 sites | Bi-voltage | MCGA-472 R 12 R 2,4
composite Supply [100kRAD(SI)]
{3V/5V)

NOTES:

1. The component is specified for operation at a nominal single supply voltage Vpp = 2.5V, 3V or 3.3V.

2. The component is specified for bi-veltage operation at Vpp = 2.5V, 3V or 3.3V and inputs and/or
cutputs tolerant aor cormnpliant to Voo = 5V.

3. The ASIC design will be customised at metal levels.

4. The ASIC design will be customised at base wafer and metal levels.

5. The terminal material and finish shall be in accordance with the requirements of ESCC Basic
Specification No. 23500.

6. The total dose radiation level letter shall be as defined in ESCC Basic Specification No. 22900. If an
altemative radiation test level is specified in the Purchase Order the letter shall be changed
accordingly.

1.4.3 Manutacturer Specific ASIC ldentification

An ASIC Sheet shall be produced by the Manufacturer, after negotiation with the Orderer, that, as a
minimum, specifies ali the requirements unique to the specific ASIC design that are identified herein as
being specified in the ASIC Sheet. The ASIC Sheet shall be held under configuration control by the
Manufacturer. For identification and traceability purposes the Manuwfacturer shall allocate a unique
Manufacturer Specific ASIC identification to the ASIC Sheet and the specific ASIC design as specified

in The ESCC Component Number herein.
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MAXIMUM RATINGS

The maximum ratings shall not be exceeded at any time during use or siorage.
Maximum ratings shall only be exceeded during testing to the extent specified in this specification and
when stipulated in Test Methods and Procedures of the ESCC Generic Specification.

Characteristics Symbols | Maxirnum Ratings Units Remarks
Supply Voltage Voo 05104 vV Note 1
Veo -0.5106
input Voltage Vin v Neote 1, 2
2.5V, 3V, 3.3V Range -0.5t0 Vpg +0.5
5V Compliant -0.510 Ve +0.5
5V Tolerant -0.5V=Vpp <6
| Device Power Dissipation Pp See ASIC Sheet W
{Continuous)
Supply Current lopop | See WASK_M mA
Operating Temperaiure Range Top -55 10 +125 °c Tamp
Storage Temperature Range Tatg -65 to +150 °c
Junction Temperature T +175 °C
T ————— T ———
Cgnclusion | Thermal Resistance Sea ASIC Sheck
Junction to case
requested [ MOERFEH96
from QCT on | | | Mef~F256 Ring) A "CW Eimd
this point '
Soldering Temperature Teal +300 °C Note 3
NOTES:
1. With reference to Vgq = OV.
2. Applicable 1o all inputs. Input current limited to 1) = +10mA.
3. Duraticn 10 seconds maximum at a distance of not less than 1.6mm from the device body and the
same terminal shall not be resoldered until 3 minutes have elapsed.
1.6 HANDLING PRECAUTIONS

N

These devices are susceptible to damage by electrostatic discharge. Therefore, suitable precautions
shall be empioyed for protection during all phases of manufacture, testing, packaging, shipment and any
handling.

These components are categorised as Class 3 per ESCC Basic Specification No. 23800 with a Minimum
Critical Path Failure Voliage of 4000 Volis.

Each \npuk

fPin

\npuk Currenke T mA

)
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1.7 PHYSICAL DIMENSIONS AND TEBMINAL IDENTIFICATION
1.7.1 Multilayer Quad Flat Package (MQFP-F196) - 198 Flat Leads
- D » <Aﬂ
N1 —® Alle—
e
n 98 ﬁ, [ 5o
T 90 E%ﬂ‘* L —
i (— N T I
|
'l
£ E1 T
\ N2
f
W —’J _I_ Y
v 14%; % ? % 1 T - i
A4 ! Hms | L
—»-C T
—» A
index Corner
Note 2
Dimensions mm
Symbols Notes
Min Max
A 213 2.65
Al 1.83 2.24
A2 0.202 0.204
c G.102 0.203 1
D/E 46.73 47.94
D1/E1 34.03 34.54
e 0.635 BSC 1
f .15 0.25 1
L 6.35 6.7 1
N1/N2 4G Each side

NOTES:
1. Applies to all leads.
2. Terminal identification is specified by reference to the index corner as shown.
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Multilayer Quad Flat Package (MQFP-F2586) - 256 Flat Leads
{ D Ll
A -
+————D{————> -
~ |
| i_e |
y R —]
== =3 .
«— N2
E E1
i
]_.
L_' L
y X 256 L =¥
A Index AZ» L
Comer R
/ -D- {Note 2} sle ¢
N1
Dimensions mm
Symbols Notes
Min Max
A 2.41 3.18
Al 2.06 2.56
A2 0.05 0.36
c 01 02 1
D/E 53.23 55.74
D1i/EY 36.83 37.34
e 0.508 BSC 1
f 0.15 0.25 1
L 8.2 9.2 1
N1/N2 64 Each side

NOTES:

1. Applies to all leads.

2. Terminal identification is specified by referance to the index corner as shown.




173 Multitayer Quad Flat Package (MQFP-T352) - 352 Tied Leads

L {LEAD)

L1

{CERAMIC

Dt
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,

‘~——  DETALLA

Index Comel
{Note 2) £1
DETAIL A
S N _b
" g—
B acteIEITRERE 4 %, g
: : . e
J X c Az \\‘M_'__P -~
v __—. hd :
— I - -
A : Al
e
Dimensions mm
Symbols Notes
Min Max
Al 2.35 3.15
A2 0.05 0.35
b 0.1¢ 0.25 1
c 0.11 0.2 1
D1/E1 4752 48.48
e 0.50 BEC 1
F 4.5 55
G 2.5 2.6
J 0.75 1.05
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Symbols Bimensions mm Notes

Min Max

K - 0.5 1
74.85 76.4
L1 746 754
m 2.5 2.65

N1/N2 88 Each side

NOTES:
1.  Applies {o all leads.
2. Terminal identification is specified by reference o the index corner as shown,
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TOP VIEW

%)
w
o
o]
&
o
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=
c
o
o
2
0
93]
a
i)
Q
Q
Q
v7]
ul

1]

{ioon e -

AIARANRNATRNATA

10 11 12 13 14 16 18 T 16 5

| SEATING PLANE
015 - (006

NRANETANNIA

b

s

TR,
R

28 4 0B & T K

c T
e & 3

WvurnrnuLxduerEoclﬁ

Muliilayer Column Grid Array (MCGA-349) - 349 Columns

1.7.4

Notes

Max
5.9
1.85
3.45
0.9%

Dimensions mm

Min
43
1.4
24
0.79

Symbols
Al
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Dimensions mm
Symbols Noles
Min Max
D/E 24.8 252
D1/E1 22.86
e 1.27 BSC 1

NOTES:

1. Applies o all columns.

2. Terminal identification is specified by reference to the index corner as shown.

1.7.5 Multilayer Column Grid Array (MCGA-472) - 472 Columns
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Symbols Bimensions mm Notes
Min Max
A 4.3 5.9
A1l 1.4 1.85
A2 26 345
b 0.78 0.99 1
D/E 28.77 29.23
D1/E1 2667
e 1.27 BSC 1

NOTES:
1. Applies o all columns.
2. Terminal identification is specified by reference to the index corner as shown.

FUNCTIONAL DIAGRAM
See ASIC Sheet.
NoTES"

1. For all pocktanes +he lid s inkemalie e anecked s tha
PIN ASSIGNMENT ol X _
See ASIC Sheet. & ferminek oo specilped in b ASIC Sheek,

INSTRUCTION SET AND TIMING DIAGRAMS

See ASIC Sheel.
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PROTECTION NETWORK

NWELL resistarce
— . (8000 typical]

Input buffer

>C {if any)

Pad

] Qmﬁg

||

Output buffer
{(ir high impedance state
if unused)

REQUIREMENTS

GENERAL

The complete requirernents for procurement of the compenents specified herein are as stated in this
specification and the ESCC Generic Specification. Permitted deviations from the Generic Specification,
applicable to this specification only, are listed below.

Permitied deviations from the Generic Specification and this Detail Specification, formally agreed with
specific Manufacturers on the basis that the alternative requirements are equivatent to the ESCC

requirement and do not affect the componeni’s reliability, are listed in the appendices attached to this
specification.

Deviations from the Generi¢c Specification

Deviations from Screening Tests

High Temperature Reverse Bias Bum-in shall not be performed.

MARKING

The marking shzall be in accordance with the reguirements of ESCC Basic Specification No. 21700 and
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as follows.
As a minimum the infermation to be marked on the component shall be:

{a) The ESCC qgualified components symboi (for ESCC qualified components only).

23 ELECTRICAL MEASUREMENTS AT ROCM, HIGH AND LOW TEMPERATURES
Electrical measurements shall be performed at room, high and low temperatures. Consolidated notes are
given after the tables.

231 Roorn Temperature Elecitrical Measurements
The measurements shall be performed at Ty = +22 = 3°C.

23.1.1 Room Temperature Electrical Measurements for Components Specified at Singfe Supply

{b) The ESCC Component Number,
{c) Traceability information.

The compiete marking shall be as specified in the ASIC Sheet.

Voitage Vpp = 2.5V

Characteristics Symbols MIL-STD-883 Test Conditions Limits Units
Test Method Note § M Max
{Vpp=25%0.2V)

Functional Test 1 - 3014 See ASIC Sheet - - -
Vpp=2.3V

Functional Test 2 - 3014 See ASIC Sheet . - -
Vpp=2.5V

Functional Test 3 - 3014 See ASIC Sheat - - -
VDD=2.7V

Supply Current, ippse 3005 See ASIC Sheet mA

Stand-by

Supply Current, ‘obor 3005 See ASIC Sheet mA

Cperating

tow Level Input e 3009 Vin=Vas, - -1 HA

Current CMOS Buifers

Low Level Input I|LPU 3009 V|N=VSS’ 70 230 HA

Current, Puli-up CMOS Buffers

Resistor PRU1 Note 2

Low Level Input Lro 3008 Vin=Vas. - 5 LA

Current, Puli-down CMOS Buffers

Resistor PRD1 Note 2

High Level input Iy 3010 Vin=Voo. - 1 HA

Current CMOS Buffers

ngh Level lr‘lpui I[HPU 3010 V'N:VDD’ - 5 IJA

Current, Pull-up CMOS Buffers

Resistor PRU1 Note 2
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Characteristics Symbols MIL-STD-883 Test Conditions Lirnits Units
Test Method Note 1 -
(Vpp = 2.5 0.2V) Min | Max
High Level Inpu’[ ZJHPD 3010 V|N=VDD’ 70 540 f.lA
Current, Pull-down CMOGS Buffers
Resistor PRB1 Note 2
Cutput Leakage lozL 3020 Vaur=0V, All Buffers - -1 pA
Current Third Vpp=2.7V
State, Low Level
Appited
Cutput Leakage lozh 3021 Vour=0V, All Buffers - 1 pA
Current Third Vpp=2.7V
State, High Level
Applied
input Current, Cold hes - V=0V to 2.7V, - =2 WA
Sparing PICZ Buffers
Vpp=Vgg=0V
Output Current, IOCS - VOUT=OV to 2.7V, - * IJA
Ccold Sparing PO11Z Buffers
Vpp=Vgs=0V
Low Leve! Output Voo 3007 Vpp=2.3V, |g =800nA - o -
Voltage PQO11 Buffers Yoo MV
Note 3
High Levei Output Vou 30086 Vpp=2.3V, 2 - \'
Voltage lon=-600uA
PO11 Buffers
Note 4
Output Short losn - PO11 cutput at High - 15 mA
Circuit Current, 1o Level shorted to Vpp
VDD Note 5
Quiput Short lose - PO11 output at High - 8 mA
Circuit Current, to Level shorted to Vgg
VSS Note 5
Input Capacitance Cin 3012 Note B - 24 pF
Qutput Cout 3012 Note & - 5.6 pF
Capacitance
input/Output Cio 3012 Note 5 - 6.6 pF
Capacitance
Timings - 3003 See ASIC Sheet ns
P
Low Leveh gk \j“” - CMOS Bullers -
Volvasy Vpo= 2+ 3V 60 | mY
/ Higp Level Tk |y CmoS Dulfers 2 Y
X Valvagg - Voo 23V 1-¥2 -
PositiJe Tagees
-— Nobe S 1. ol | -6\ v
Trechad Voltoge VT?
Neaalive Trager
Threghad Velkaae
H\§t¢f¢$‘l$ v - Nete S
| Notuge H 180 | = | mV
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Room Temperature Electrical Measurements for Components Specified at Single Supply

Voltage Vpp = 3V

Characteristics Symbols MiL-STD-883 Test Conditions Lirnits Units
Test Methed Note 1 Min Max
(Vpp =30.3V)

Functicnal Test 1 - 3014 See ASIC Sheet - - -
Functional Test 2 - 3014 See ASIC Sheet - - -
Functional Test 3 - 3014 See ASIC Sheet - - -

Vpp=3.3V
Supply Gurrent, Inpsa 3005 See ASIC Sheet mA
Stand-by
Supply Current, innoe 3005 See ASIC Sheet mA
Operating
Low Level Input e 3009 Vin=Vss, - -1 HA
Current CMOS Buffers
Low Level input hpu 3009 Vin=Vss. 108 330 LA
Current, Pull-up CMOS Buifers
Resistor FRU1 Note 2
Low Level Input hLpp 3009 Vin=Vss. - %5 1A
Current, Pull-down CMOS Buffers
Resistor PRD1 Note 2
High Level Input liH 3010 Vin=Voo, - 1 A
Current CMOQS5 Buffers
ngh Level Ir'lpu‘t I|HPU 3010 ViN:VDD! - H }.LA
Current, Puli-up. CMOS Buifers
Resistor PRU1 Note 2
High Level Input haeo 3010 Vin=Voo. 108 825 HA
Current, Pull-down CMOS Buffers
Resistor PRD1 Note 2
Qutput Leakage loz1 3020 Vour=0V, All Buffers - -1 uA
Current Third Vpp=3.3V
State, Low Level
Applied
Output Leakage lozn 3021 Vour=0V, All Buffers - 1 WA
Current Third Vpp=3.3V
State, High Level
Applied
Input Current, Coid hes - V=0V 10 3.3V, - 12 LA
Sparing PICZ Buffers

Vpp=VYgg=0V
Cutput Current, locs - Vour=0V to 3.3V, - +2 WA
Coid Sparing PO11X Buffers

Vpp=Yge=0V
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Characteristics Symbols MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
(Vpp = 3+0.3V) Min | Max

Low Level Cutput VoL 3007 Vpp=2.7V, lg;=1mA - o s “
Voltage PO11 Buffers Y00 | mV

Note 3
High Level Cuiput Vou 30086 Vpp=2.7V, 2.4 - vV
Voltage lop=-BO0UA

PO11 Buffers

Note 4
Qutput Short losn - PC11 output at High - 21 mA,
Circuit Current, fo Level shorted to Vpp
Vpo Note 5
Qutput Shert losp - PO11 nutput at High - 12 mA
Circuit Current, to Level shorted to Vgg
Vgg Note 5
Input Capacitance Cin 3012 Note 5 - 2.4 pF
Qutput Cout 3012 Note 5 - 5.6 pF
Capacitance
Input/Output Cro 3012 Note 5 - 6.8 pF
Capacitance
Timings - 3003 See ASIC Sheet ns

Room Temperature Electrical Measurernents for Components Specified at Single Supply

Woltage Vpp = 3.3V

Characteristics Symbols MiL-STD-883 Test Conditions Limits Units
Test Method Note 1 ;
(Voo =33+03v) | Mn | Max
Functiona! Test 1 - 3014 See ASIC Shest - - -
Vpo=3V
Functional Test 2 - 3014 See ASIC Sheet - - -
Vpp=3.3V
Functional Test 3 - 3014 See ASIC Sheet - - -
Vpp=3.6V
Supply Current, lnpse 3005 See ASIC Sheet mA
Stand-by
Supply Current, looop 3005 See ASIC Sheet mA
Operating
Low Level Input e 3009 Vin=Vss, - -1 LA
Current CMQOS Buffers
Low Level Input = 3009 Vin=Vss, 120 400 pA
Current, Pull-up CMOS Buffers
Resistor PRU1 Note 2
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Characteristics Symbols MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
(Vpp=33+03y) | M | Max
Low Level Input liLep 3009 Vin=Vss: - 15 LA
Current, Pull-down CMOS Buffers
Resistor PRD1 Note 2
High Level Input I 3010 Vin=Voo, - 1 HA
Current CMOS Buffers
ngh Levei |nput I|HPU 3010 V|N=VDD, - 5 ]J.A
Current, Pull-up CMOS Buffers
Resistor PRU1 Note 2
High Leve! Input laep 3010 Vin=Vpp. 150 900 WA
Current, Pull-down CMOS Buffers
Resistor PRDT. Note 2
Output Leakage lozy 3020 V=0V, All Buffers - -1 tA
Current Third Vpp=3.6V
State, Low Level
Applied
Qutput Leakage lozn 3021 Vout=0V, All Buffers - 1 LA
Current Third Vpp=3.6V
State, High Level
Applied
Input Current, Coid t|CS - V|N=0V {0 3.6V, - 32 ],lA
Sparing PICZ Bufiers
: Vpp=Vgs=0V

Output Current, locs - Vour=0V to 3.6V, - +2 UA
Cold Sparing PO11Z Buffers

Vop=Vgs=0V
Low Level Output VoL 3007 Vpp=3V . ey X
Voltage lo =2mA Yoo | mVY

PO11 Buffers

Note 3
High Level Output Vou 3006 Vpp=3V 2.4 - \
Voltage lo =-1.8mA

PO11 Buffers

Note 4
Output Short losn - PC11 output at High - 23 mA
Circuit Current, to Level shorted to Vpp
Voo Note 5
QOutput Short lose - PC11 output at High - 13 mA
Circuit Current, to Level shorted to Vgg
Vss Note 5
input Capacitance Civ 3012 Note 5 - 2.4 pF
Output Cour 3012 Note 5 - 56 pF
Capacitance
input/Qutput Cvo 3012 Note 5 - 6.6 pF
Capacitance
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Characteristics Symbois MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
(Vpp =23+03y) | Mn | Max
Timings - 3003 See ASIC Sheet ns
Room Temperature Electrical Measurements for Components Specified for Bi-voltage
Operation at Vpp = 2.5V, 3V or 3.3V and Vg = 5V.
Characteristics Symbols | MIL-STD-883 Test Conditions Limits Units
Test Method Note 1 -
Vpp=25+02V,3% | Min | Max

0.3V, 3.3 0.3V (Note @¥]

Vee=5+ 0.5V (Note 99T #
Functional Test 1 - 3014 Seé ASIC Shest - - -

Veoe=4.5V, Vpp=3V
Functional Test 2 - 3014 See ASIC Sheet - - -

Vee=58Y, Vpp=3.3V
Functional Tesi 3 - 3014 See ASIC Shest - - -

Vee=5.5V, Vpp=3.6V
Supply Current, ‘oDsE 3005 See ASIC Sheet mA
Stand-by
Supply Current, ‘ooop 3005 See ASIC Sheet mA
Operating
Low Level Input I 3009 Vin=Vss, - -1 uA
Current CMQOS Buffers
Low Level Input IiLpu 3009 Viy=Vsgs, 180 6890 pA
Current, Puli-up CMOS Buflers
Resistor PRUA1 Note 2
Low Level ]anﬂ I!LPD 3009 ViN:VSS’ = +5 IJA
Current, Puil-down CMOS Buffers
Resistor PRD1 Note 2
High Level Input hH 3010 Vin=Vpp. - 1 pA
Current CMOS Buffers
High Level Input lispy 3010 Vin=VpD. - 5 I
Current, Pull-up CMOS Buffers
Resistor PRU1 Note 2
High Level Input liurp 3010 Vin=Vop, 30 400 LA
Current, Puli-down CMOS Buffers
Resistor PRD1 Note 2
Output Leakage lozL 3020 Vaut=0V, All Buffers - -1 HA
Current Third Vpp=3.6V
State, Low Level
Applied
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Characteristics Symbols | MIL-8TD-883 Test Conditions Limits Units
Test Methed Note 1 :
Vop =25+ 02v,3+ | Mn | Max

0.3V, 3.3+0.3V (Note T ©

Veg=5 £ 0.5V (Note ST+
Output Leakage loz 3021 Vour=0V, All Buffers - 1 uA
Current Third Vpn=3.6V
State, High Level
Applied
Input Current, Cold lics - V=0V tc 3.6V, - 2 LA
Sparing PICZ Buffers

Vpo=Vgg=0V
Qutput Current, locs - Vour=0V 10 3.6V, - 2 WA
Cold Sparing PO112Z Buffers

' Vpo=Vgg=0V

! ow Level OUTpUT VOL 3007 VDD———VDDI"T'!EI"I, - o "
Voltage Voe=4.5V 4oo | mV
High Level Output Vou 3006 Vpp=Vppmin(2.5V), 2 - v
Veltage V=45V

Vpn=Vppmin(3V, 3.3V}, | 24 - v

Vee=4.5V
Output Short iosn - PO11 output at High - 28 mA
Circuit Current, io Level shorted to Vgp
Voo Note 5
Output Short losp - PO11 output at High - 17 mA
Cireuit Current, to Level shorted to Vgg
Vgg Note 5
input Capacitance Cin 3mz Note 5 - 24 pF
Output Cour 3012 Note 5 - 58 pF
Capacitance
Input/Quiput Cio 3012 Note 5 - 6.6 pF
Capacitance
Timing - 3003 See ASIC Sheet ns

Notes o Electrical Measurements Tables

1. Unless otherwise specified: all inputs and outputs shal! be tested for each characteristic; Inputs not
under test shall be Vi = Vgg, Vo 0r Vpp and outpuis not under test shall be open; Vgg = 0V.

2. Standard puli-ups: PRU# where # = [1-31] index for Ron:
Ron = # x RO = 19kQ2 typical (12 to 30kL)) in 2.5V range.
Ron = # x RO = 15kQ typical (10 to 25kQ) in 3V range.
Ron = # x RO = 14kQ typical (9 to 25k} in 3.3V range.
5V tolerant/compliant pull-ups: PRU# where # = [1-31] index for Ron:
Ron = # x R0 = 14kQ typical (8 to 25k} in each range.

Standard pull-downs: PRD# where # = [1-31] index for Ron:
Ron = # x RO = 11k typical {5 to 30k} in 2.5V range.
Ron = # x RO = 8k typical (4 to 25kQ) in 3V range.
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Ron = # x RO = 8kQ typical {4 to 20k} in 3.3V range.

5V tolerant/compliant pull-downs: PRD# where # = [1-31] index for Ron:
Ron = # x R0 = 36kQ typical (17 to 80kQ) in 2.5V range.

Ron = # x RO = 23kQ typical (11 1o 55kQ) in 3V range.

Ron = # x RO = 19kQ typical (9 to 45k} in 3.3V range.

3.  Qutput buffers: PO$# where
$ = [1-12] quantity of output driving capability of p-channels.
#=[1-12] quantity of output driving capability of n-channels,
Standard buffers {including cold sparing)
[0 =1.6, 1.8, 2mA measured at Vo = 04, 04, 04V in 2.5, 3, 3.3V range respectively.
Tolerance buffers {including cold spari
10 =1, 1.3, 1.4mA measured at Vo 5/ Q4; D4, 04V in 2.5, 3, 3.3V range respectively.
Compliant buffers (Vo = 4.5V}
10=1.1, 1.4, 1.6mA measured at V

DT Q4 Q4 in 2.5, 3, 3.3V range respectively.

4. Quiput buffers; POS# where %09, koo, woomV
$ =[1-12] quantity of output driving capability of p-channels.
#=[1-12] quantity of output driving capability of n-channels.
Standard buffers {including cold sparing)
10 =-1.6, -1.8, -2mA measured at Vo = 2, 2.4, 2.4V in 2.5, 3, 3.3V range respectively.
Tolerance huffers (including cotd sparing)
10=-1,-1.3, -1.4mA measured at Vo_ = 2, 2.4, 2.4V in 2.5, 3, 3.3V range respectively.
Compliant buffers (Voo = 4.5V)
[0 =-1.1,-1.4, -1.6mA measured at Vo =2, 2.4, 2.4V in 2.5, 3, 3.3V range respectively.

5. Guaranieed but not tested.
igrlis ) 134n
il 1 26 4
& £ 5V iolerant buffers.

F 8 5V compliant buffers.

High and Low Temperatures Electrical Measurements

Unless otherwise specified the measurements shall be performed at T, = +125 {+0 -5)°C and T, =
-55 (+5 - 0)°C. Unless otherwise specified the characteristics, iest methods, conditions and limits shall
be the same as specified for Room Temperature Electrical Measurements.

PARAMETER DRIFT VALUES
Unless otherwise specified, the measurements shatll be performed at T, = +22 + 3°C.

The test metheds and test conditions shall be as per the corresponding test defined in Room
Temperature Elecirical Measurements.

The drift values (A) shall not be exceeded for each characteristic specified. The corresponding absolute
{imit values for each characteristic shall not be excesded.
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i Characteristics Symbols Limits Units —‘
Drift Absolute
Valus Min Max
A
Supply Current, Stand-by lbpse See ASIC Sheet mA
Low Leve! Input Current I 0.1 - -1 uA
High Level Input Current Iy +0.1 - 1 HA
QOutput Leakage Current Third State, lozl 1 - -1 uA
Low Level Applied
Output Leakage Current Third State, lozH 0.1 - 1 LA
High Level Applied
Low Level Output Voltage VoL 0.1 - fe st MVV
High Level Qutput Voltage Von 041 240r2 - v
NOTES:

1. Unless otherwise specified all inputs and outputs shall be tested for each characieristic.

INTERMEBIATE AND END-POINT ELECTRICAL MEASUREMENTS

Unless otherwise specified, the measurements shall be performed at T, = +22 + 3°C. Unless
ctherwise specified the characteristics, test methods, conditions and {imits shall be the same as specified
for Room Temperature Electrical Measurements.

POWER BURN-IN CONDITIONS
See ASIC Sheet.

OPERATING LIFE CONDITIONS
Unless otherwise specified the conditions shall be as specified for Power Burn-in.

TOTAL DOSE BADIATION TESTING

Bias Condiiions and Total Dose Level for Total Dose Radiation Testing

Continuous bias shall be applied during irradiation testing as specified in the ASIC Sheet.

The total dose level applied shall be as specified in the component type variant information herein, in the
ASIC Sheet or in the Purchase Order.

Electricai Measuremenits for Totatl Dose Radiation Testing

Prior to irradiation testing the devices shall have successfully met Room Temperature Electrical
Measurements specified herein.

Unless otherwise stated the measurements shall be performed at T, = +22 + 3°C.
The test methods and test conditions shall be as per the corresponding test defined in Room
Temperature Electrical Measurements.
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The parameters to be measured during and on compietion of irradiation testing are specified in the ASIC
Shest.



