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LEGAL DISCLAIMER AND COPYRIGHT

Loo\y-
European Space Agency, Copyright © ;063 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 to 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 part, in any medium, provided that the ESCC docurnent identification, comprising the
ESCC symbel, document number and document issue, is removed.
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This specification details the ratings, physical and electrical characteristics and test and inspection data
for the component type variants and/or the range of components specified below. It supplements the
requirements of, and shall be read in conjunction with, the ESCC Generic Specification listed under
Applicable Documents.

APPLICABIE DOCUMENTS
The following documents form part of this specification and shall be read in conjunction with it:

(a) ESCC Generic Specification No. 9000.
(b) MIL-STD-883, Test Methods and Procedures for Microelectronics.

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.

THE ESCC COMPONENT NUMBER AND COMPONENT TYPE VARIANTS

The ESCC Component Number
The ESCC Component number shall be constituted as follows:

Example: 930605101F

«  Detail Specification Reference: 9306051

= Compenent Type Variant Number: 01 (as required)
*  Total Dose Radiation Level Letter: F (as required)

Component Type Variants
The component type variants applicable to this specification are as follows:

Variant | Based on Type | Case | Terminal Material | Weight Total Do’se:
Number| . . : C _ and for Finish max g Radiation Level
. /’_ﬁ“\\ _ ~Letter

01 54HC595 FP G2 23 ) 0.7 F [SOKRAD{S)]
02 54HC595 FP [>~—__G4 ¥ 07 F [50kRAD(Si)]
05 54HC5985 cce 2 0.6 F [50kRAD(Si)]
10 54HC585 DIP G2 2.2 F [50kRAD(Si)]
11 54HC595 DIP G4 22 F [50kRAD(Si)]
12 54HC595 ) G2 0.7 F [50kRAD(S)]
13 54HC585 10] G4 0.7 F [SOkRAD(S1)
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The terminal material andfor finish shall be in accordance with the requirements of ESCC Basic
Specification Na. 23500.

Basic Specification No. 22900. If an
e letter shalt be changed accordingly.

The total dose radiation level letter shall b€ as defined ibE
alternative radiation test level is specified in the Purchase &fder

MAXIMUM RATINGS

The maximum ratings shall not be exceeded at any time during use or storage.

Maximum ratings shall only be exceeded during testng to the e specified in this specification and
when stipulated in Test Methods and Procedures©f the appheable ESEC Generic Specification.

Characteristics : Symbols | Maximum Ratings Units |  Remarks
SuppIyHVoltage Voo -05t07 v Note 1
Input Voltage VN -0.5 to Vpp +0.5 vV Notes 1, 2
Qutput Voltage Vourt -0.5to Vpp +0.5 v Notes 1, 3
Device Power Dissipation Pp 420 mwW Note 4
(Continuous)
Supply Current Iobop 70 mA
Operating Temperature Range Top -55t0 +125 oc Tamb
Storage Temperature Range Tetg -65 to +150 °c
Soldering Temperature Teol °c
For FP, DIP and SO +265 Note 5
For CCP +245 Note 6
NOTES:
1. Device is functional for 2V<Vpp<6V.
2. Input current imited to {=+20mA.
3. Output current limited to lgr=£35mA.
4, The maximum device dissipation is determined by Ippop Max (70mA)x6V.
5. Duration 10 seconds maximum at a distance of not less than 1.5mm from the device body and the
same terminal shall not be resoldered until 3 minutes have elapsed.
6. Duration 5 seconds maximum and the same terminal shall not be resoldered until 3 minutes have

elapsed.

HANDLING PRECAUTIONS

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

These components are categorised as Class 2 per ESCC Basic Specification No. 23800 with a Minimum
Critical Path Failure Voltage of 2500 Volts.

PHYSICAL DIMENSIONS AND TERMINAL IDENTIFICATION
Consolidated Notes are given following the case drawings and dimensions.
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2, REQUIREMENTS
21 GENERAL

The complete requirements for procurement of the compeonents specified herein are gs-stated in th
specification and the applicable ESCC Generic Specification. Permitted deviations frdm the eppleable
Generic Specification, applicable to this specification only, are listed below.

Permitted deviations fromthe apphesbie Genkric Specification and this Detail Specification, formally
agreed with specific Manutasturers on-thebasis that the alternative requirements are equivalent to the

ESCC requirement and do not affect the component's reliability, are listed in the appendices attached to
this specification.

211 Deviations from the Generic Specification
None.

22 MARKING
The marking shall be in accordance with the requirements of ESCC Basic Specification No. 21700 and
as follows.

The information to be marked on the component shal! be:
(a) Terminal identification.
{b) The ESCC qualified components symbo! (for ESCC qualified components only}.

{c) The ESCC Component Number,
(d} Traceability information.

23 ELECTRICAL MEASUREMENTS AT ROEM HIbH AND LOW TEMPERATURES
Electrical measurements shall be perfor room, high and low temperatures. Consolidated Notes

are given after the tables.

2.3.1 Room Temperature Electrical Measurements
The measurements shall be performed at T, =+22 + 3°C.

Characteristics Symbols | MIL-STD-883 | Test Conditions Limits 1 Units
o ' Test Method | Note 1 - s
_ Min Max
Functional Test 1 - 3014 Verify Truth Table - - -
without Load

Vi1=0.3V,V|y=1.5V
VDD=2V,VSS=OV
t,<1us, Note 2

Functional Test 2 - 3014 Verify Truth Table - - -
without Load
V"_=0.9V.V|H=3.1 5V
VDD=4.5V,VSS=0V
t=t<500ns

Note 2
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
: : : S | - Test Method | Note 1 . | Min | Max
Functional Test 3 - 3014 Verify Truth Table - - -
without Load
V|L=1 .2V,V|H=4.2V
VDD=6V,VSS=0V
t,=tr<400ns
Note 2
Quiescent Current lop 3005 Vi =0V,V|4=6V - 400 n&
VDD=6V!VSS=0V
All Outputs Open
Note 3
Low Level Input e 3008 Vi (Under Test)=0V - -60 nA
Current VN (Remaining
Inputs)=6V
VDD=6V,VSS=DV
High Level Input I 3010 VN (Under Test)=6V - 50 nA
Current Vi (Remaining
Inputs)=0V
VDD=6VIVSS=0V
Low Level Output VOL1 3007 V||_=0.3V, V|H=1.5V, - 100 mvV
Voltage 1 foL=20uA
VDD=2V' VSS=0V
Low Level OUtpUt VOL2 3007 V|L=0‘9V' V|H=3.15V, - 100 my
Voltage 2 loL=20pA
VDD=4.5V, VSS=0V
Low Level Qutput VoL 3007 Vi =1.2V, Viy=4.2V, - 100 mV
Voltage 3 o =20pA
VDD=6V, VSS=0V
Low Level Qutput VoLs 3007 vV =0.8V, V|4=3.15V, - 260 mV
Voltage 4, lo =6mA
> Vpp=4.5V, Vge=0V
Low Level Qutput Vous 3007 ViL=1.2v, Vig=4.2v, - 260 mV
Voltage 5, lo =7.8mA
» VDD=6V, VSS=0V
High Level Qutput |  Vouy 3006 V) =0.3V, V|5=1.5V, 1.9 - v
Voltage 1 ly=-20pA
VDD=2VI VSS=0V
High Level Output Vouz 3006 Vi =0.9V, V|4=3.15V, 4.4 - Vv
Voltage 2 loH=-20pA
VDD=4'5V! VSS=0V
High Level Output VoHs 3006 Vi=1.2V, Vig=4.2v, 5.9 - Vv
Voltage 3 lop=-20pA
VDD=6V, VSS=0V
High Level Output Vous 3006 Vi =0.9V, V|=3.15V, 3.98 - v
Voltage 4 7 lon=-6mA
‘> VDD=4.5V, VSS:'OV
Low Lesd Okl Voro | 3003 =0, 031V | -  [260 | mV
Volvene &, IoL= emb
aQw' Voo = -5V ,Jge= OV
Low Ltk Oulpnle | 3007F ViL= 12V, Vi -2V - 2O [wV
Voltage F, ov? To = 5-2mA
RH* Veb=6V, Vgg= OV
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits - - Units
: . | R Test Method | Note 1 . win Max
High Leve! Output |  Vgps 30086 ViL=1.2V, Vig=4.2V, 5.48 - v
Voltage 5 ” lop=-7.8mA
\§ VDD=6V, VSS=0V
Threshold Voltage |  Vyun - G Input at Ground 045 | 145 | V
N-Channel All Other inputs:
V|N=5V
VDD=5V! |SS=-1 OI.IA
Threshold Voltage | Ve - G Input at Ground 0.45 1.35 Y
P-Channel All Other Inputs:
V|N=-5V
VSS=_5_V1 |DD=10|JA
Input Clamp Vi - Iy (Under Test)= -400 -900 | mV
Voltage #to Vgs3 -0.1mA
1 VDD=Open, VSS=0V
/ All Other Pins Open
Input Clamp Vies - iy (Under Test)= 400 900 my
Voltage §to Vppo 0.1mA
7 VDD':OVs VSS=Open
2, All Other Pins Open
Output Leakage lozL 3020 Vn(G)=6V - -500 | nA
Current Third V\n(Remaining
State fLow Level Inputs)=0V
Applled; VOUT=0V
VDD=6V, V53=0V
Output Leakage lozn 3021 Vin(G)=6V - 500 nA
Current Third Vn{Remaining
State;{High Level inputs)=0V
Appliedd Vour=6V
VDD'—'SV, VSS=0V
Input Capacitance Cin 3012 Vin (Not Under - 10 pF
Test)=0V
Vpp= Vgs=0V
= 100 kHz to 1 MHz
Note 4
PropagationDelay | tp 4 3003 Vin=Pulse Generator - 32 ns
Low to High 1, Vin (Remaining Inputs)
SRCLK to QH' er Truth {able
Vpp=4.5V, Vgg=0V
Note 5
PropagationDelay | tppy 4 3003 V|y=Pulse Generator - 32 ns
High to Low 1, V| (Remaining Inputs)
SRCLK to QH’ N ﬁer Truth table
DD=4.5V, VSS=OV
Note 5

VlL.:O\I I\JIH: SJ
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
| Test Method - | Note 1 Min 1 Max
PropagationDelay tpHe 3003 V|n=Pulse Generator - 35 ns
Low to High 2, Vy {Remaining Inputs)
RCLK to QH per Truth table
--.WDD=4.5V, VSS=0V
Note 5
PropagationDelay | tpy » 3003 Vy=Pulse Generator - 35 ns
High to Low 2, V| (Remaining Inputs)
RCLK to QH L per Truth table
v DD=4.5V, VSS=0V
Note 5
PropagationDelay | tph 3 3003 Vn=Pulse Generator - 35 ns
High to Lo VN (Remaining Inputsj
SRCLR t{QH ) er Truth table
@ DD=4.5V, VSS=DV
Note 5
Transition Time tre e 3004 Vy=Pulse Generator - 15 ns
 to High 1, V\n (Remaining Inputs)
(QH per Truth table
N DD=4.5V, VSS=0V
Note 5
Transition Time trHLY 3004 V\y=Pulse Generator - 15 ns
ighto Low 1, Vin (Remaining Inputs)
(QH —apPEr Truth table
4 VDD=4.5V, VSS=0V
Note 5
Transition Time trLHe 3004 Viy=Pulse Generator - 12 ns
Low to High 2, Vin (Remaining Inputs)
QH —apper Truth table
1 VDD=4.5V, VSS=0V
Note 5 -
Transition Time trHL 3004 V=Pulse Generator - 12 ns
High to Low 2, VN (Remaining inputs)
QH | per Truth tabie
“AVpp=4.5V, Vgg=0V
Note 5
Output Enable tpzL 3003 Vin=Pulse Generator - 30 ns
Time High Vn (Remaining Inputs)
Impedance to Low Q}m__fov
OutputG to QA$ “1 Vpp=4.5V, Vgg=0V
? Note 5
Output Enable tpzy 3003 Vin=Pulse Generator - 30 ns
Time High V)N (Remaining Inputs)
Impedance to =0V
High Output, Vpp=4.5V, Vgg=0V
KG to QA{ Note 5

x V‘L‘: OV' dlu=5-J
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Characteristics Symbols | MIL-STD-888 | Test Conditions Limits Units
: o - Test Meth Note 1 ey
o . Min . Max
Output Disable tpz 3003 V\n=Pulse Generator - 40 ns
Time Low Qutput Vn (Remaining Inputs)
to High \_‘*:}er Truth Table
Impedance po=4.5V, Vgg=0V
G to QA% / Note 5
QOutput Disable teyz 3003 Vn=Pulse Generator - 40 ns
Time High Output Vi (Remaining Inputs)
to High ,{J/er Truth Table
Impedance , TVpp=4.5V, Vgg=0V
$G to A3 Note 5
Maximum Clock ~Seme) - SRCLK =RCLK = 30 - MHz
Frequency £ Pulse Generator
C LA VDD=4'5Vr VSS=0V
Notes 6, 7
High and Low Temperatures Electrical Measurements
The measurements shall be performed at Typ,=+125 (+0 -5) °C and Typp=- 55(+5-0)°C.
Characteristics Symbols | MIL-STD-883 ; Test Conditions Limits - | Units
: : Test Method | Note 1 ——
_ S Min - Max
Functional Test 1 - 3014 Verify Truth Table - - -
without Load
V|L=0.3V,V]H=1 kY
VDD=2V,V35=0V
t<1ps, Note 2
Functional Test 2 - 3014 Verify Truth Table - - -
without Load
V|L=0;9V,V|H=3.1 5V
VDD=4-5VrVSS=0V
1=ty<500ns
Note 2
Functional Test 3 - 34 Verify Truth Table - - -
without Load
V||_=1 .2V,V|H=4.2V
VDD=6V,VSS=UV
t=tr<400ns
Note 2
Quiescent Current lop 3005 V) =0V V=6V - B HA
VDD=6V,VSS=0V
All Qutputs Open
Note 3
Low Level Input I 3009 VN (Under Test)=0Vv - -1 pA
Cutrent V| (Remaining
Inputs}=6v
VDD=6V,V55=0V
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
Test Method | Note 1 . | in “Max
High Leve!l Input N 3010 Vi (Under Test)=6V - 1 A
Current Vin (Remaining
Inputs)=0V
VDD=6V1VSS=0V
Low Level Output Voui 3007 Vi =0.3V, Vig=1.5V, - 100 mv
Voltage 1 loL=20pA
VDD=2V, VSS'-:OV
Low Level Qutput VoL2 3007 V) =0.9V, V,y=3.15V, - 100 | mv
Voltage 2 o =20pA
VDD=4'5V' VSS=0V
L.ow Level Output VoL 3007 V) =1.2V, Vig=4.2V, - 100 mV
Voltage 3 o =20pA
QA.&&», Qc—; a-b VDD=6V, VSS=0V
Qv
Qe &, G, Low Level Output VoLs 3007 V=09V, V|;=3.15V, - 400 mV
Voltage 4, lo .=6mA
F VDD=4.5V, VSS=OV
Low Level Output Vois 3007 ViL=1.2V, Vig=4.2v, - 400 mv
Voltage 5 ’ loL=7.8mA
\} > VDD=6V, VSS=OV
oL6, Vouy High Level Output | Vo 3006 ViL1=0.3V, V=15V, 1.9 - Vv
Goer pege- 1@ Voltage 1 low=-201A
Ak Lmi b 0o MY Vpp=2V, Vgg=0V
High Level Output |  Vous 3006 Vi =0.9V, Viy=3.15v, 4.4 - Vv
Voltage 2 loH=-20pA
VDD=4.5V, VSS=0V
High Level Output |  Vgus 3006 V) =1.2V, V=42V, 59 - v
Voltage 3 lop=-20pA
by, &§>. glc ,éilb Vpp=6V, Vgg=0V
Cr, A
QE,&F, ! High Level Output | Vopg 3006 V =0.9V, V|4=3.15V, 37 - v
Voltage 4 / lon=-6mA
= VDD=4.5V, VSS=0V
High Level Output | Vpps 3006 Vi=1.2v, Vig=4.2v, 5.2 - A
Voltage 5, loy=-7.8mA
~— VDD=6V, VSS=0V
Input Clamp V|C1 - IlN {Under Test)= 041 -1.2 vV
Voue, Vor Voltage (to Vgg) -0.1mA
G228/ poag. \F Vpp=0pen, Vgg=0V
whiba Linglk All Other Pins Open
Vouw = 3 '7‘5 Input Clamp Vicz - Iy (Under Test)= 01 | 12 | V
Vouz =32 Voltage (to Vpp) 0.1mA
Vpp=0V, Vgg=Open
Alt Other Pins Open
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Characteristics Symbols | MIL-STD-883 | Test Conditions ~ Limits Units
Test Method | Note 1. Min T Wax 1
Output Leakage lozt 3020 Vin(G)=8V - -10 HA
Current Third Vin(Remaining
State(--ﬂ_ow Level Inputs)=0V
Applied§ Vour=0v
VDD=6V, VSS=0V
Output Leakage lozH 3021 ViN(G)=6V - 10 HA
Current Third V ny{Remaining
State, $High Level inputs)}=0V
Appliedi VOUT=6V
VDD=6V, VSS=0V

. MEWES wek wades Fest shuut a Vi 2DVec or Vip ook
Notgs to Electrical Measurement Tables OWpuks wal Umdls tett swald Wl o X s e
1. Unless otherwise specified all inputs and outputs shall be tested for each characteristic
2. Functional tests shall be performed with f = 10 kHz {min). The Maximum time to output comparator
strobe=30pus.
3. Quiescent Current shall be tested using the following input conditions:
(a) Allinputs =V _
(b) G =V, ;SRCLR = SER = V};; ; SRCLK = RCLK = 9 low to high transitions to configure the
outputs to a high level.

233

4. Guaranteed but not tested.

5. Measurements shall be performed as a go-no-go test on a 100% basis. Read and record
measurements shall be performed on a sample of 5 components.
The pulse generator shall have the foliowing characteristics:
Vgen = 0 to Vpp; f= 1 MHz minimum; t; and t; < 6 ns {10% to 90%); duty cycle = 50%; Zy = 500
Output load capacitance C, = 50pF + 5% including scope probe, wiring and stray capacitance
without component in the test fixture and output load resistance R = 1kQ + 5%.
Propagation delay and transition time shall be measured as follows:

PARAMETER | R, . 51 52
trzq| 1kQ | 50pF | OPEN | CLOSED
tpoL CLOSED | OPEN
tonz| 1kQ | S0pF | OPEN | CLOSED
tprz CLOSED OPEN

terLtPLr, - 50pF | OPEN | OPEN
trHL e
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Vbp
s
PO |
G
INPUT RCLK I TEST
CONDITION _ — POINT__ Ry
AS PER SRCLR
TRUTH | BRCLK
TABLE
SER
[
Vss
=t e —"!tfi-(— 'tr‘ ...;.J:qrt_
1 t E ¥ !
1 ] | V H V I goo’
TR 50% > | S0 e ! 50% Voo
¥ s0% f 50% Ves ‘ 50%10% Ve Kl 10% v
P 1o% : VT SRCLR ! — 777 s
SRCLK | : RCLK ! !
1 H !
a'll :“J'PLH1 ""': :‘-{PLH'] i ‘:‘-tPLHZ'tPHLZ e ol |:-4— tPHL.’.’!
1 1 H !
' R v N v
d 90% -E OH i 90% VOH 1 OH
{ 50% ! S150% 400, 50%
1 100 V
QH' E i % E E oL aH i ! Vou aH' VoL
il /T el /TOE o
—t e i HATHL2
Pz Pz tpHz. trzH

6. Read and record measurements shall be made on a sample of 5 components,\w\\*\ o -fw.\wes r‘nmﬂd .
7. A pulse, having the following conditions, shall be applied to the glesk inputg ¢

Vp = 0V to Vpp Nda. SRELK omak. RCLWK
Lo
Maximum Clock frequency Ty requirement shall be considered as met if proper output state
changes occur with the pulse repetition rate set to that given in the*HimiTE” column.

Liwmits
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24 PARAMETER DRIFT VALUES
Unless otherwise specified, the measurements shall be performed at Ty, =+22+3°C.

The test methods and test conditions shall be as per the corresponding test defined in Elestrigal
Moasuroments-al Room Temperatureg €\eck i coh Meoaumenks .

The drift values (A) shall not be exceeded for each characteristic specified. The corresponding absolute
limit values for each characteristic shall not be exceeded.

Characteristics - | Symbols Limits Units .
| Drift | _ Absolute
vave 1" WMin | Max
Quiescent Current lop =120 - 400 nA
Low Level Input Current I +20 - -50 nA
High Level Input Current i 120 - 50 nA
VoL Low Leve! Output Voltage 4 VoLs 126 - 260 mv
High Level Qutput Voltage 4 Vor4 +0.2 3.98 - \
Nouo | Threshold Voltage N-Channel VTHN 0.3 -0.45 -1.45 v
Threshold Voltage P-Channel Vrihp 0.3 0.45 1.35 v
NOTES:

A . Unless otherwise specified all inputs and outputs shall be tested for each characteristic.

25 INTERMEDIATE AND END-POINT ELECTRICAL MEASUREMENTS
Unless otherwise specified, the measurements shall be performed at T, =+2243°C.

The test methods and test conditions shall be as per the corresponding test defined in Elesirieal
Measuraments-atRoom Temperature, €leckical Mesluemaenks,

The drift values (A) shall not be exceeded for each characteristic where specified. The corresponding
absolute limit values for each characteristic shali not be exceeded.

v

Lowlaueh Oukpuk Yoltmgz & | Vore | 226 | -~ | 260} wm

Highteset Owk prke Volkuae & Vout +0.2 |3.9% - Vv
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Charadteristics . Symbaols _ Limits - | Units
' | Drift |  Absolte . |
vale I ™Win | Wax
Functional Test 1 - - - - -
Functional Test 2 - - - - -
Functiocnal Test 3 - - - - -
Quiescent Current fop +120 - 400 nA
Low Level Input Current mn +20 - -50 nA
High Level Input Current i 20 - 50 nA
Low Level QOutput Voltage 4 Vors 126 - 260 mv
Low Level Output Voltage 5 Vous 26 - 260 mV
"| High Level Output Voltage 4 Voua +0.2 3.98 - v
High Level Output Voltage 5 Vons 0.2 548 - vV
Threshold Voltage N-Channel VTHN +0.3 -0.45 -1.45 Vv
Threshold Voltage P-Channel Ve 0.3 0.45 1.35 \
Output Leakage Current Third State, loz +200 - -500 nA
fow Level Applied§
Output Leakage Current Third State, lozn +200 - 500 nA
2High Levet Applied§

NOTES:
Unless otherwise specified all inputs and outputs shail be tested for each characteristic.

1.
2.

The drift values (A) are applicable to the Operating Life test only.

Low Leved Dukph Yolrage & | VoL g, 226 | — |60 MV
Low Leval Ok doleege 3 | VoL 126 | = |20 |wmV
W Loust Ok olvge © | Vone | =02 348 - |V
High Loded Dudpk Vole 7+ | Vouz |2 02 54| - J
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HIGH TEMPERATURE REVERSE BIAS BURN-IN CONDITIONS

N-Channel HTRB
Characteristics Symbols Test Conditions - Units
Ambient Temperature Tamb +125 (+0 -5) Y
Outputs!QA, QB, QC, QD, QE, QF, QG, Vour Open or Vgg < o/ >
QH, QH— _ .
inputs SRCLR, SRCLK, RCLK, G, SER VIN Vss vV
Positive Supply Voltage Vpp 6 (+0 -0.5) Vv
Negative Supply Voltage Vas 0] v
Duration t 72 Hours

NOTES:

1. Input Protection Resistor = 680Q min to 47K max.

2. Output Load = 1kQ min to 10k max.

P-Channel HTRB
Characteristics _ Symbols - Test Conditions Units
Ambient Temperature Tamb +125 (+0 -5) /°C,j‘
Outputs QA, QB, QC, QD, QE, QF, QG, Vout Open or Vpp oY >
QH, QH' M ]
Inputs SRCLR, SRCLK, RCLK, G, SER ViN Vbp Vv
Positive Supply Voltage Voo 6 (+0 -0.5) v
Negative Supply Voltage Vgg o \Y%
Duration t 72 Hours

NOTES:

1. Input Protection Resistor = 6800 min to 47kQ max.

2. Output Load = 1kQ min to 10kQ max.
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27 POWER BURN-IN CONDITIONS

Characteristics Symbols Test Conditions | Units .
Ambient Temperature Tamb +125 (+0 -5) °C
Outputs QA, QB, QC, QD, QE, QF, QG, Vour Vop A
QH, QH
Inputs SRCLR, SER ViN Vpo \%
Inputs SRCLK, RCLK Vin VeeN1 v
Input G ViN Vaenz v
Pulse Voltage Vaeen 0V to Vpp v
Pulse Frequency Square Wave foENT 100k + 10% Hz

foen? 50k -+ 10%

50 + 15% Duty Cycle
t=1:<400ns
Positive Supply Voltage Voo 6 (+0 -0.5) vV
Negative Supply Voltage Vss 0 Vv
NOTES:

1. Input Protection Resistor = 680Q min to 47kQ max.
2. Output Load = 1k min to 10kQ max.

28 GPERATING LIFE CONDTTIONS/d

The conditions shall be as specified for ?owerﬁurn—in.

2.9 TOTAL DOSE RADIATION TESTING
2.9.1 Bias Conditions and Total Dose Level for Total Dose Radiation Testing

Continuous bias shall be applied during irradiation testing as specified below.

heﬁMvel plied shall be as specified in the companent type variant information herein or in

the Yurchase@rder.
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Characteristics Symbois Test Conditions Units
Ambiént Temperature Tamb +22+3 "(L;_\1
Outputs QA, QB, QC, QD, QE, QF, QG, Vour Open ( s/
QH, QH'
Inputs SRCLR, G Vin Vgg v
Inputs SRCLK, RCLK, SER VN Vop A
Positive Supply Voltage Vpp 6+0.3 \'
Negative Supply Voltage Vgg 0 v

NOTES:

1. Input Protection Resistor = 6800 min to 47kQ max.

Electrical Measurements for Total Dose Radiation Testing

Prior to irradiation testing the devices shall have successfully met Room Temperature Electrical

Measurements specified herein,

Uniess otherwise stated the measurements shall be performed at T, = 422 + 3 °C.
The test methods and test conditions shall be as per the corresponding test defined in Eleetreal
Maasurements at Room Temperature, € \@ o cad. Mootmwemanks ,

The parameters to be measured during and on completion of irradiation testing are shown below.

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

Characteristics Symbols Limits - Units-
| Drift |  Absolute |
Quiescent Current lop - - 40 . pA
Threshold Voltage N-Channel VTIHN 0.6 -0.4 -1.5 vV
Threshold Voltage P-Channel Ve +0.6 0.4 14 \
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APPENDIX ‘A’

AGREED DEVIATIONS FOR STMICROELECTRONICS (F)

ITEMS AFFECTED

DESCRIPTION OF DEVIATIONS

Deviations from
Screening Tests - Chart
F3

External Visual Inspection: The criteria applicable to chip out are those
described in MIL-STD-883, Test Method 2009, Paras 3.3.6(b} and 3.3.7(a).

High Temperature Reverse Bias Bumn-in: The temperature limits of MIL-
STD-883, Para. 4.5.8{(c) may be used.

Power Burn-in test is performed using STMicroelectronics Specification Ref:
0019255.

Deviations from
Qualification and
Pericdic Tests - Chart
F4

External Visual Inspection: The criteria applicabie to chip out are those
described in MIL-STD-883, Test Method 2009, Paras 3.3.6(b) and 3.3.7(a).

Operating Life: The temperature limits of MIL-STD-883, Para. 4.5.8(c) may
be used. Eleckw ok Meoant s ls

Deviations from
Eacthcal
Measurements-at High
and Low Temperatures

Eledkereat
ARC A i <

blestdsal-Measuaments-a High and Low Temperatures s may be considered

guaranteed but not tested if successful pilot lot testing has been performed
on the wafer lot which incluges High and Low Temperature Electrical
Measurements per the detail specification. s

of the pilot lot testing shall be provided if required by the
der.

A summa
gurchase

Deviations from Room
Temperature Electrical
Measurements

All AC characteristics (Capacitance and Timings) may be considered
guaranteed but not tested if successful pilot lot testing has been performed
on the wafer lot which includes AC characteristic measurements per the
detail specification.

summa

éurchase

of the pilot lot testing shall be provided if required by the
der.




MARLUE el DK
T ek .

Pages 1 to 28

INTEGRATED CIRCUITS, SILICON MONOLITHIC, HCMOS

8-BIT SHIFT REGISTER WITH 3-STATE OUTPUT REGISTER

BASED ON TYPE 54HCS595

ESCC Detail Specification No. 9306/051

3 Se,p\'d.mw oo\
issue 2’ ’ | o::t/obmaa

esa

Document Custodian: European Space Agency - see htips://escies.org

ISR I RE T IR SR IR



- C PAGE 2

ESCC Detail Specification No. 9306/051
ISSUE 2

LEGAL DISCLAIMER AND COPYRIGHT

Loo\y-
European Space Agency, Copyright © ;063 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 to 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 part, in any medium, provided that the ESCC docurnent identification, comprising the
ESCC symbel, document number and document issue, is removed.
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DOCUMENTATION CHANGE NOTICE
{Refer to https:/fescies.org for ESCC DCR content)

DCR No. | CHANGE DESCRIPTION

}6’ Specification upissued to incorporate editorial and technical changes per DCR.
AN

v olhoceked
Bl No.
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This specification details the ratings, physical and electrical characteristics and test and inspection data
for the component type variants and/or the range of components specified below. It supplements the
requirements of, and shall be read in conjunction with, the ESCC Generic Specification listed under
Applicable Documents.

APPLICABIE DOCUMENTS
The following documents form part of this specification and shall be read in conjunction with it:

(a) ESCC Generic Specification No. 9000.
(b) MIL-STD-883, Test Methods and Procedures for Microelectronics.

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.

THE ESCC COMPONENT NUMBER AND COMPONENT TYPE VARIANTS

The ESCC Component Number
The ESCC Component number shall be constituted as follows:

Example: 930605101F

«  Detail Specification Reference: 9306051

= Compenent Type Variant Number: 01 (as required)
*  Total Dose Radiation Level Letter: F (as required)

Component Type Variants
The component type variants applicable to this specification are as follows:

Variant | Based on Type | Case | Terminal Material | Weight Total Do’se:
Number| . . : C _ and for Finish max g Radiation Level
. /’_ﬁ“\\ _ ~Letter

01 54HC595 FP G2 23 ) 0.7 F [SOKRAD{S)]
02 54HC595 FP [>~—__G4 ¥ 07 F [50kRAD(Si)]
05 54HC5985 cce 2 0.6 F [50kRAD(Si)]
10 54HC585 DIP G2 2.2 F [50kRAD(Si)]
11 54HC595 DIP G4 22 F [50kRAD(Si)]
12 54HC595 ) G2 0.7 F [50kRAD(S)]
13 54HC585 10] G4 0.7 F [SOkRAD(S1)
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The terminal material andfor finish shall be in accordance with the requirements of ESCC Basic
Specification Na. 23500.

Basic Specification No. 22900. If an
e letter shalt be changed accordingly.

The total dose radiation level letter shall b€ as defined ibE
alternative radiation test level is specified in the Purchase &fder

MAXIMUM RATINGS

The maximum ratings shall not be exceeded at any time during use or storage.

Maximum ratings shall only be exceeded during testng to the e specified in this specification and
when stipulated in Test Methods and Procedures©f the appheable ESEC Generic Specification.

Characteristics : Symbols | Maximum Ratings Units |  Remarks
SuppIyHVoltage Voo -05t07 v Note 1
Input Voltage VN -0.5 to Vpp +0.5 vV Notes 1, 2
Qutput Voltage Vourt -0.5to Vpp +0.5 v Notes 1, 3
Device Power Dissipation Pp 420 mwW Note 4
(Continuous)
Supply Current Iobop 70 mA
Operating Temperature Range Top -55t0 +125 oc Tamb
Storage Temperature Range Tetg -65 to +150 °c
Soldering Temperature Teol °c
For FP, DIP and SO +265 Note 5
For CCP +245 Note 6
NOTES:
1. Device is functional for 2V<Vpp<6V.
2. Input current imited to {=+20mA.
3. Output current limited to lgr=£35mA.
4, The maximum device dissipation is determined by Ippop Max (70mA)x6V.
5. Duration 10 seconds maximum at a distance of not less than 1.5mm from the device body and the
same terminal shall not be resoldered until 3 minutes have elapsed.
6. Duration 5 seconds maximum and the same terminal shall not be resoldered until 3 minutes have

elapsed.

HANDLING PRECAUTIONS

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

These components are categorised as Class 2 per ESCC Basic Specification No. 23800 with a Minimum
Critical Path Failure Voltage of 2500 Volts.

PHYSICAL DIMENSIONS AND TERMINAL IDENTIFICATION
Consolidated Notes are given following the case drawings and dimensions.
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2, REQUIREMENTS
21 GENERAL

The complete requirements for procurement of the compeonents specified herein are gs-stated in th
specification and the applicable ESCC Generic Specification. Permitted deviations frdm the eppleable
Generic Specification, applicable to this specification only, are listed below.

Permitted deviations fromthe apphesbie Genkric Specification and this Detail Specification, formally
agreed with specific Manutasturers on-thebasis that the alternative requirements are equivalent to the

ESCC requirement and do not affect the component's reliability, are listed in the appendices attached to
this specification.

211 Deviations from the Generic Specification
None.

22 MARKING
The marking shall be in accordance with the requirements of ESCC Basic Specification No. 21700 and
as follows.

The information to be marked on the component shal! be:
(a) Terminal identification.
{b) The ESCC qualified components symbo! (for ESCC qualified components only}.

{c) The ESCC Component Number,
(d} Traceability information.

23 ELECTRICAL MEASUREMENTS AT ROEM HIbH AND LOW TEMPERATURES
Electrical measurements shall be perfor room, high and low temperatures. Consolidated Notes

are given after the tables.

2.3.1 Room Temperature Electrical Measurements
The measurements shall be performed at T, =+22 + 3°C.

Characteristics Symbols | MIL-STD-883 | Test Conditions Limits 1 Units
o ' Test Method | Note 1 - s
_ Min Max
Functional Test 1 - 3014 Verify Truth Table - - -
without Load

Vi1=0.3V,V|y=1.5V
VDD=2V,VSS=OV
t,<1us, Note 2

Functional Test 2 - 3014 Verify Truth Table - - -
without Load
V"_=0.9V.V|H=3.1 5V
VDD=4.5V,VSS=0V
t=t<500ns

Note 2
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
: : : S | - Test Method | Note 1 . | Min | Max
Functional Test 3 - 3014 Verify Truth Table - - -
without Load
V|L=1 .2V,V|H=4.2V
VDD=6V,VSS=0V
t,=tr<400ns
Note 2
Quiescent Current lop 3005 Vi =0V,V|4=6V - 400 n&
VDD=6V!VSS=0V
All Outputs Open
Note 3
Low Level Input e 3008 Vi (Under Test)=0V - -60 nA
Current VN (Remaining
Inputs)=6V
VDD=6V,VSS=DV
High Level Input I 3010 VN (Under Test)=6V - 50 nA
Current Vi (Remaining
Inputs)=0V
VDD=6VIVSS=0V
Low Level Output VOL1 3007 V||_=0.3V, V|H=1.5V, - 100 mvV
Voltage 1 foL=20uA
VDD=2V' VSS=0V
Low Level OUtpUt VOL2 3007 V|L=0‘9V' V|H=3.15V, - 100 my
Voltage 2 loL=20pA
VDD=4.5V, VSS=0V
Low Level Qutput VoL 3007 Vi =1.2V, Viy=4.2V, - 100 mV
Voltage 3 o =20pA
VDD=6V, VSS=0V
Low Level Qutput VoLs 3007 vV =0.8V, V|4=3.15V, - 260 mV
Voltage 4, lo =6mA
> Vpp=4.5V, Vge=0V
Low Level Qutput Vous 3007 ViL=1.2v, Vig=4.2v, - 260 mV
Voltage 5, lo =7.8mA
» VDD=6V, VSS=0V
High Level Qutput |  Vouy 3006 V) =0.3V, V|5=1.5V, 1.9 - v
Voltage 1 ly=-20pA
VDD=2VI VSS=0V
High Level Output Vouz 3006 Vi =0.9V, V|4=3.15V, 4.4 - Vv
Voltage 2 loH=-20pA
VDD=4'5V! VSS=0V
High Level Output VoHs 3006 Vi=1.2V, Vig=4.2v, 5.9 - Vv
Voltage 3 lop=-20pA
VDD=6V, VSS=0V
High Level Output Vous 3006 Vi =0.9V, V|=3.15V, 3.98 - v
Voltage 4 7 lon=-6mA
‘> VDD=4.5V, VSS:'OV
Low Lesd Okl Voro | 3003 =0, 031V | -  [260 | mV
Volvene &, IoL= emb
aQw' Voo = -5V ,Jge= OV
Low Ltk Oulpnle | 3007F ViL= 12V, Vi -2V - 2O [wV
Voltage F, ov? To = 5-2mA
RH* Veb=6V, Vgg= OV




Voue, 7

High Leved Oukpuk. V=0 AV, Y S8V
Unse S e [Vowe | 2o [EOTLISISY TTaag [ -
W \%p_‘aq;s\l, 35:0\\;
2L, Vius b2 —_—
300l LiiTdamA S-wg v
Jpozed , 20V ‘
PAGE 17
B % ESCC Detail Specification No. 9306/051
‘ ISSUE 2
QR el ac,ao>
AL, afF S,k
Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
o Test Method | Note 1 - S
: ; Min. .| Max
High Level Output | Vgps 3006 ViL=1.2V, Vig=4.2v, 5.48 - v
Voltage 5 4 lop=-7.8mA
\? VDD=6V= VSS=0V
Threshold Voltage | Vyun - G Input at Ground -045 | 145 | V
N-Channel All Other Inputs:
V|N25V
VDD=5V, lss='1 OH.A
Threshold Voltage |  Vyup - G Input at Ground 0.45 1.35 \%
P-Channel All Other Inputs:
V|N=-5V
VSS'_"SV! IDD=10-U‘A
Input Clamp Vict - In (Under Test)= -400 800 | mVv
Voltage ‘ito Vss¥ -0.1mA
1 Vpp=0pen, Vg5=0V
/ All Other Pins Open
Input Clamp Vics - iy (Under Test)= 400 900 mV
Voltage §to Vp} 0.1mA
7 VDD=0V, VSS=Open
2, All Other Pins Open
Output Leakage lozL 3020 Vin(G)=6V - -500 | nA
Current Third V|n(Remaining
State fLow Level Inputs)=0V
Applled; VOUT=0V
VDD=6V, VSS=0V
Output Leakage loz 3021 Vin(G)=6V - 500 nA
Current Third Vn(Remaining
State,{High Level Inputs)=0V
Appliedd Vour=6Vv
VDD=6V, Vss"—'ov
Input Capacitance Cin 3012 Vin (Not Under - 10 pF
Test)=0V
Vpp= Vgg=0V
f=100 kHz to 1 MHz
Note 4
PropagationDelay |  tpynq 3003 Vin=Pulse Generator - 32 ns
Low to High 1, Vin {(Remaining Inputs)
SRCLK to QH' er Truth table
DD=4.5V, Vss'—"ov
Note 5
PropagationDelay | tpy 1 3003 V|y=Pulse Generator - 32 ns
High to Low 1, V| (Remaining Inputs)
SRCLK to QH' er Truth table
DD=4.5V, VSS=0V
Note 5

VizoV V38V
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Characteristics Symbols | MIL-STD-883 | Test Conditions _ Limits Units
T : Test Method | Note 1 Y :
in Max
PropagationDelay | tp H2 3003 V\y=Pulse Generator - 35 ns
Low to High 2, Vi (Remaining Inputs)
RCLK to QH per Truth table
“-‘WDD=4'5V' VSS=OV
Note 5
PropagationDelay | tpy 3003 Vin=Pulse Generator - 35 ns
High to Low 2, VN {(Remaining Inputs)
RCLK to QH _ ,ger Truth table
L DD=4.5V, VSS=0V
Note 5
PropagationDelay | tpya 3003 V\n=Pulse Generator - 35 ns
High to Lo Vin (Remaining Inputs;)
SRCLR t er Truth table
op=4.5V, Vgg=0V
Note &6
Transition Time LR 3004 V|n=Pulse Generator - 15 ns
to High 1, V|n (Remaining Inputs)
(QH) per Truth table
L DD=4.5V, Vss-_-ov
Note 5
Transition Time trHLe 3004 Vn=Pulse Generator - 15 ns
ighto Low 1, V |y (Remaining Inputs)
(QH > —yPer Truth table
“ VDD=4.5V, VSS=0V
Note b
Transition Time trLpz 3004 Vin=Pulse Generator - 12 ns
Low to High 2, Vin (Remaining Inputs)
QH —apper Truth table
i VDD=4.5V, VSS=0V
Note 5
Transition Time trHLe 3004 Vn=Pulse Generator - 12 ns
High to Low 2, V)N (Remaining Inputs)
QH _| per Truth table
7 Vpp=4.5V, Vgg=0V
Note 5
Output Enable tpzL 3003 V n=Pulse Generator - 30 ns
Time High VN (Remaining Inputs)
Impedance to Low o] =0V
OUtpUtAG to W “ VDD=4.5V, VSS=0V
r Note 5
Output Enable tpzn 3003 Vin=Pulse Generator - 30 ns
Time High Vin (Remaining Inputs)
Impedance to =0V
High Output 1 Vpp=4.5V, Vgg=0V
3G to QA3 Note 5
X \llt..: ov, Jlu"b‘l
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/VIL:OI ¢ Viu 'V'S‘/
Characteristics Symbols | MIL-STD-888 | Test Conditions ~ Limits Units
Test Meth Note 1 —
' .| Min :{ Max .
Qutput Disable tpLz 3003 Vin=Pulse Generator - 40 ns
Time Low Output Vin (Remaining Inputs)
to High *)/er Truth Table
tmpedance pp=4.5V, Vgg=0V
§G to QA3 / Note 5
Output Disable tehz 3003 V\n=Pulse Generator - 40 ns
Time High Output Vin (Remaining Inputs)
to High ,Eer Truth Table
Impedance po=4.5V, Vgg=0V
{Gto A3 Note 5
Maximum Clock ~Here) SRCLK=RCLK = 30 - MHz
Frequency -F Pulse Generator
CLK DD'—4 5V, VSS‘DV
Notes 6, 7
High and Low Temperatures Electrical Measurements
The measurements shall be performed at T,,,,=+125 (+0 -5) °C and T,,=- 55(+5-0)°C.
Characteristics Symbols | MIL-STD-883. .| Test Conditions Limits Units
S Test Method | Note 1 " :
_ _ Min Max
Functional Test 1 - 3014 Verify Truth Table - - -
without Load
V|L=0.3V,V]H=1 5V
VDD=2V,VSS=0V
t<1ps, Note 2
Functional Test 2 - 3014 Verify Truth Table - - -
without Load
V|L=0.9V,V|H=3.1 5V
VDD=4'5VIVSS=OV
t.=t<500ns
Note 2
Functicnal Test 3 - 3014 Verify Truth Table - - -
without Load
V||_=1 .2V,V|H=4.2V
VDD=6V-VSS=0V
t,=ty<400ns
Note 2
Quiescent Current lop 3005 Vil=0vV. Viy=6v - 8 PA
VDD=6V!VSS=0V
All Outputs Open
Note 3
Low Level Input m 3009 Vin (Under Test)=0V - -1 LA
Current Vn (Remaining
Inputs)=6v
VDD=6V'VSS=0V
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
Test Method | Note 1 . | in “Max
High Leve!l Input N 3010 Vi (Under Test)=6V - 1 A
Current Vin (Remaining
Inputs)=0V
VDD=6V1VSS=0V
Low Level Output Voui 3007 Vi =0.3V, Vig=1.5V, - 100 mv
Voltage 1 loL=20pA
VDD=2V, VSS'-:OV
Low Level Qutput VoL2 3007 V) =0.9V, V,y=3.15V, - 100 | mv
Voltage 2 o =20pA
VDD=4'5V' VSS=0V
L.ow Level Output VoL 3007 V) =1.2V, Vig=4.2V, - 100 mV
Voltage 3 o =20pA
QA.&&», Qc—; a-b VDD=6V, VSS=0V
Qv
Qe &, G, Low Level Output VoLs 3007 V=09V, V|;=3.15V, - 400 mV
Voltage 4, lo .=6mA
F VDD=4.5V, VSS=OV
Low Level Output Vois 3007 ViL=1.2V, Vig=4.2v, - 400 mv
Voltage 5 ’ loL=7.8mA
\} > VDD=6V, VSS=OV
oL6, Vouy High Level Output | Vo 3006 ViL1=0.3V, V=15V, 1.9 - Vv
Goer pege- 1@ Voltage 1 low=-201A
Ak Lmi b 0o MY Vpp=2V, Vgg=0V
High Level Output |  Vous 3006 Vi =0.9V, Viy=3.15v, 4.4 - Vv
Voltage 2 loH=-20pA
VDD=4.5V, VSS=0V
High Level Output |  Vgus 3006 V) =1.2V, V=42V, 59 - v
Voltage 3 lop=-20pA
by, &§>. glc ,éilb Vpp=6V, Vgg=0V
Cr, A
QE,&F, ! High Level Output | Vopg 3006 V =0.9V, V|4=3.15V, 37 - v
Voltage 4 / lon=-6mA
= VDD=4.5V, VSS=0V
High Level Output | Vpps 3006 Vi=1.2v, Vig=4.2v, 5.2 - A
Voltage 5, loy=-7.8mA
~— VDD=6V, VSS=0V
Input Clamp V|C1 - IlN {Under Test)= 041 -1.2 vV
Voue, Vor Voltage (to Vgg) -0.1mA
G228/ poag. \F Vpp=0pen, Vgg=0V
whiba Linglk All Other Pins Open
Vouw = 3 '7‘5 Input Clamp Vicz - Iy (Under Test)= 01 | 12 | V
Vouz =32 Voltage (to Vpp) 0.1mA
Vpp=0V, Vgg=Open
Alt Other Pins Open
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Characteristics Symbols | MIL-STD-883 | Test Conditions ~ Limits Units
Test Method | Note 1. Min T Wax 1
Output Leakage lozt 3020 Vin(G)=8V - -10 HA
Current Third Vin(Remaining
State(--ﬂ_ow Level Inputs)=0V
Applied§ Vour=0v
VDD=6V, VSS=0V
Output Leakage lozH 3021 ViN(G)=6V - 10 HA
Current Third V ny{Remaining
State, $High Level inputs)}=0V
Appliedi VOUT=6V
VDD=6V, VSS=0V

. MEWES wek wades Fest shuut a Vi 2DVec or Vip ook
Notgs to Electrical Measurement Tables OWpuks wal Umdls tett swald Wl o X s e
1. Unless otherwise specified all inputs and outputs shall be tested for each characteristic
2. Functional tests shall be performed with f = 10 kHz {min). The Maximum time to output comparator
strobe=30pus.
3. Quiescent Current shall be tested using the following input conditions:
(a) Allinputs =V _
(b) G =V, ;SRCLR = SER = V};; ; SRCLK = RCLK = 9 low to high transitions to configure the
outputs to a high level.

233

4. Guaranteed but not tested.

5. Measurements shall be performed as a go-no-go test on a 100% basis. Read and record
measurements shall be performed on a sample of 5 components.
The pulse generator shall have the foliowing characteristics:
Vgen = 0 to Vpp; f= 1 MHz minimum; t; and t; < 6 ns {10% to 90%); duty cycle = 50%; Zy = 500
Output load capacitance C, = 50pF + 5% including scope probe, wiring and stray capacitance
without component in the test fixture and output load resistance R = 1kQ + 5%.
Propagation delay and transition time shall be measured as follows:

PARAMETER | R, . 51 52
trzq| 1kQ | 50pF | OPEN | CLOSED
tpoL CLOSED | OPEN
tonz| 1kQ | S0pF | OPEN | CLOSED
tprz CLOSED OPEN

terLtPLr, - 50pF | OPEN | OPEN
trHL e
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Vbp
s
PO |
G
INPUT RCLK I TEST
CONDITION _ — POINT__ Ry
AS PER SRCLR
TRUTH | BRCLK
TABLE
SER
[
Vss
=t e —"!tfi-(— 'tr‘ ...;.J:qrt_
1 t E ¥ !
1 ] | V H V I goo’
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6. Read and record measurements shall be made on a sample of 5 components,\w\\*\ o -fw.\wes r‘nmﬂd .
7. A pulse, having the following conditions, shall be applied to the glesk inputg ¢

Vp = 0V to Vpp Nda. SRELK omak. RCLWK
Lo
Maximum Clock frequency Ty requirement shall be considered as met if proper output state
changes occur with the pulse repetition rate set to that given in the*HimiTE” column.

Liwmits



. . . PAGE 23
ESCC Detail Specification No. 8306/051

ISSUE 2

24 PARAMETER DRIFT VALUES
Unless otherwise specified, the measurements shall be performed at Ty, =+22+3°C.

The test methods and test conditions shall be as per the corresponding test defined in Elestrigal
Moasuroments-al Room Temperatureg €\eck i coh Meoaumenks .

The drift values (A) shall not be exceeded for each characteristic specified. The corresponding absolute
limit values for each characteristic shall not be exceeded.

Characteristics - | Symbols Limits Units .
| Drift | _ Absolute
vave 1" WMin | Max
Quiescent Current lop =120 - 400 nA
Low Level Input Current I +20 - -50 nA
High Level Input Current i 120 - 50 nA
VoL Low Leve! Output Voltage 4 VoLs 126 - 260 mv
High Level Qutput Voltage 4 Vor4 +0.2 3.98 - \
Nouo | Threshold Voltage N-Channel VTHN 0.3 -0.45 -1.45 v
Threshold Voltage P-Channel Vrihp 0.3 0.45 1.35 v
NOTES:

A . Unless otherwise specified all inputs and outputs shall be tested for each characteristic.

25 INTERMEDIATE AND END-POINT ELECTRICAL MEASUREMENTS
Unless otherwise specified, the measurements shall be performed at T, =+2243°C.

The test methods and test conditions shall be as per the corresponding test defined in Elesirieal
Measuraments-atRoom Temperature, €leckical Mesluemaenks,

The drift values (A) shall not be exceeded for each characteristic where specified. The corresponding
absolute limit values for each characteristic shali not be exceeded.

v

Lowlaueh Oukpuk Yoltmgz & | Vore | 226 | -~ | 260} wm

Highteset Owk prke Volkuae & Vout +0.2 |3.9% - Vv
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Charadteristics . Symbaols _ Limits - | Units
' | Drift |  Absolte . |
vale I ™Win | Wax
Functional Test 1 - - - - -
Functional Test 2 - - - - -
Functiocnal Test 3 - - - - -
Quiescent Current fop +120 - 400 nA
Low Level Input Current mn +20 - -50 nA
High Level Input Current i 20 - 50 nA
Low Level QOutput Voltage 4 Vors 126 - 260 mv
Low Level Output Voltage 5 Vous 26 - 260 mV
"| High Level Output Voltage 4 Voua +0.2 3.98 - v
High Level Output Voltage 5 Vons 0.2 548 - vV
Threshold Voltage N-Channel VTHN +0.3 -0.45 -1.45 Vv
Threshold Voltage P-Channel Ve 0.3 0.45 1.35 \
Output Leakage Current Third State, loz +200 - -500 nA
fow Level Applied§
Output Leakage Current Third State, lozn +200 - 500 nA
2High Levet Applied§

NOTES:
Unless otherwise specified all inputs and outputs shail be tested for each characteristic.

1.
2.

The drift values (A) are applicable to the Operating Life test only.

Low Leved Dukph Yolrage & | VoL g, 226 | — |60 MV
Low Leval Ok doleege 3 | VoL 126 | = |20 |wmV
W Loust Ok olvge © | Vone | =02 348 - |V
High Loded Dudpk Vole 7+ | Vouz |2 02 54| - J
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HIGH TEMPERATURE REVERSE BIAS BURN-IN CONDITIONS

N-Channel HTRB
Characteristics Symbols Test Conditions - Units
Ambient Temperature Tamb +125 (+0 -5) Y
Outputs!QA, QB, QC, QD, QE, QF, QG, Vour Open or Vgg < o/ >
QH, QH— _ .
inputs SRCLR, SRCLK, RCLK, G, SER VIN Vss vV
Positive Supply Voltage Vpp 6 (+0 -0.5) Vv
Negative Supply Voltage Vas 0] v
Duration t 72 Hours

NOTES:

1. Input Protection Resistor = 680Q min to 47K max.

2. Output Load = 1kQ min to 10k max.

P-Channel HTRB
Characteristics _ Symbols - Test Conditions Units
Ambient Temperature Tamb +125 (+0 -5) /°C,j‘
Outputs QA, QB, QC, QD, QE, QF, QG, Vout Open or Vpp oY >
QH, QH' M ]
Inputs SRCLR, SRCLK, RCLK, G, SER ViN Vbp Vv
Positive Supply Voltage Voo 6 (+0 -0.5) v
Negative Supply Voltage Vgg o \Y%
Duration t 72 Hours

NOTES:

1. Input Protection Resistor = 6800 min to 47kQ max.

2. Output Load = 1kQ min to 10kQ max.
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27 POWER BURN-IN CONDITIONS

Characteristics Symbols Test Conditions | Units .
Ambient Temperature Tamb +125 (+0 -5) °C
Outputs QA, QB, QC, QD, QE, QF, QG, Vour Vop A
QH, QH
Inputs SRCLR, SER ViN Vpo \%
Inputs SRCLK, RCLK Vin VeeN1 v
Input G ViN Vaenz v
Pulse Voltage Vaeen 0V to Vpp v
Pulse Frequency Square Wave foENT 100k + 10% Hz

foen? 50k -+ 10%

50 + 15% Duty Cycle
t=1:<400ns
Positive Supply Voltage Voo 6 (+0 -0.5) vV
Negative Supply Voltage Vss 0 Vv
NOTES:

1. Input Protection Resistor = 680Q min to 47kQ max.
2. Output Load = 1k min to 10kQ max.

28 GPERATING LIFE CONDTTIONS/d

The conditions shall be as specified for ?owerﬁurn—in.

2.9 TOTAL DOSE RADIATION TESTING
2.9.1 Bias Conditions and Total Dose Level for Total Dose Radiation Testing

Continuous bias shall be applied during irradiation testing as specified below.

heﬁMvel plied shall be as specified in the companent type variant information herein or in

the Yurchase@rder.
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Characteristics Symbois Test Conditions Units
Ambiént Temperature Tamb +22+3 "(L;_\1
Outputs QA, QB, QC, QD, QE, QF, QG, Vour Open ( s/
QH, QH'
Inputs SRCLR, G Vin Vgg v
Inputs SRCLK, RCLK, SER VN Vop A
Positive Supply Voltage Vpp 6+0.3 \'
Negative Supply Voltage Vgg 0 v

NOTES:

1. Input Protection Resistor = 6800 min to 47kQ max.

Electrical Measurements for Total Dose Radiation Testing

Prior to irradiation testing the devices shall have successfully met Room Temperature Electrical

Measurements specified herein,

Uniess otherwise stated the measurements shall be performed at T, = 422 + 3 °C.
The test methods and test conditions shall be as per the corresponding test defined in Eleetreal
Maasurements at Room Temperature, € \@ o cad. Mootmwemanks ,

The parameters to be measured during and on completion of irradiation testing are shown below.

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

Characteristics Symbols Limits - Units-
| Drift |  Absolute |
Quiescent Current lop - - 40 . pA
Threshold Voltage N-Channel VTIHN 0.6 -0.4 -1.5 vV
Threshold Voltage P-Channel Ve +0.6 0.4 14 \
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APPENDIX ‘A’

AGREED DEVIATIONS FOR STMICROELECTRONICS (F)

ITEMS AFFECTED

DESCRIPTION OF DEVIATIONS

Deviations from
Screening Tests - Chart
F3

External Visual Inspection: The criteria applicable to chip out are those
described in MIL-STD-883, Test Method 2009, Paras 3.3.6(b} and 3.3.7(a).

High Temperature Reverse Bias Bumn-in: The temperature limits of MIL-
STD-883, Para. 4.5.8{(c) may be used.

Power Burn-in test is performed using STMicroelectronics Specification Ref:
0019255.

Deviations from
Qualification and
Pericdic Tests - Chart
F4

External Visual Inspection: The criteria applicabie to chip out are those
described in MIL-STD-883, Test Method 2009, Paras 3.3.6(b) and 3.3.7(a).

Operating Life: The temperature limits of MIL-STD-883, Para. 4.5.8(c) may
be used. Eleckw ok Meoant s ls

Deviations from
Eacthcal
Measurements-at High
and Low Temperatures

Eledkereat
ARC A i <

blestdsal-Measuaments-a High and Low Temperatures s may be considered

guaranteed but not tested if successful pilot lot testing has been performed
on the wafer lot which incluges High and Low Temperature Electrical
Measurements per the detail specification. s

of the pilot lot testing shall be provided if required by the
der.

A summa
gurchase

Deviations from Room
Temperature Electrical
Measurements

All AC characteristics (Capacitance and Timings) may be considered
guaranteed but not tested if successful pilot lot testing has been performed
on the wafer lot which includes AC characteristic measurements per the
detail specification.

summa

éurchase

of the pilot lot testing shall be provided if required by the
der.




