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1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

GENERAL

SCOPE

This specification details the ratings, physical and electrical characteristics, test and inspection data
for a silicon, monolithic, high speed CMOS Octal D-Type Transparent Latch with 3-State Qutputs,
based on Type 54HCT373. I shall be read in conjunction with ESA/SCC Generic Specification
No. 8000, the requirements of which are supplemented herein.

COMPONENT TYPE VARIANTS

Variants of the basic type integrated circuits specified herein, which are also covered by this
specification, are given in Table 1(a).

MAXIMUM RATINGS

The maximum ratings, which shall not be exceeded at any time during use or storage, applicable to
the integrated circuits specified herein, are as scheduled in Table i(b).

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 applicable ESA/SCC Generic
Specification.

PARAMETER DERATING INFORMATION (FIGURE 1)
Not applicable.

PHYSICAL DIMENSIONS
As per Figure 2.

PIN ASSIGNMENT
As per Figure 3(a).

TRUTH TABLE
As per Figure 3(b).

CIRCUIT SCHEMATIC
As per Figure 3(c).

FUNCTIONAL DIAGRAM
As per Figure 3(d).

HANDLING PRECAUTIONS

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

These components are categorised as Class 2 with a Minimum Critical Path Failure Voltage of
2500 Volts. ) R -

INPUT AND OUTPUT PROTECTION NETWORKS ' -

Protection networks shall be incorporated into each input and output as shown in Figure 3(e).
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TABLE 1(a) - TYPE VARIANTS

LEAD MATERIAL
VARIANT CASE FIGURE AND/OR EINISH
01 FLAT 2(a) G2 or G8
02 FLAT 2(a) G4
03 D.LL 2(b) G2 or G8
04 D.LL. 2(b) G4
05 CHIP CARRIER 2(c) 2
06 FLAT 2(d) G4
07 DL 2(e) G4
08 CHIP CARRIER 2(f) 7
09 CHIP CARRIER 2(f) 4
10 SO CERAMIC 2(g) G2
11 S0 CERAMIC 2(9) G4
TABLE 1(b) - MAXIMUM RATINGS
NO. CHARACTERISTICS SYMBOL MAXIMUM RATINGS UNITS REMARKS
1 Supply Voltage Vbp —~051t0+7.0 \ Note 1
2 Input Voltage Vin —-@.510 Vpp +0.5 v Notes 1, 2
3 | Output Voltage Vour —0.510 Vpp +0.5 Vv Notes 1, 3
4 i Device Dissipation Pp 385 mwW Note 4
(Continuous)
5 | Supply Current Ibpop 70 mA
Operating Temperature Top ~55to+125 °C Tamb
Range
7 § Storage Temperature Tsig —65 to + 150 °C
Range
8 | Soldering Temperature
For FP and DIP Tsol + 265 °C Note 5
For CCP +245 °C Note 6
NOTES
1. Device is functional for 4.5V < Vpp < 5.5V.
2. Input current limited to g = +20mA.
3. Output current limited to loyt = +35mA.
4. The maximum device dissipation is determined by IpDop Max. (70mA) % 5.5V. .
5. Duration 10 seconds maximum at a dlstance of not less than 1 -5mm from the device body and the same

lead shall not be resoldered until 3 minutes have elapsed. -

8.~ Duration 5 seconds maximum and the same terminal shall not be resoldered until 3 minutes have elapsed.

FIGURE 1 - PARAMETER DERATING INFORMATION

Not applicable.
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FIGURE 2 - PHYSICAL DIMENSIONS
FIGURE 2(a) - FLAT PACKAGE, 20-PIN
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NQTES: See Page 13
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FIGURE 2 - PHYSICAL DIMENSIONS (CONTINUED)
FIGURE 2(b) - DUAL IN-LINE PACKAGE, 20-PIN
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NOTES: See Page 13.
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FIGURE 2 - PHVYSICAL DIMENSIONS (CONTINUED)

FIGURE 2(c) - CHIP CARRIER - 20-TERMINAL
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DIMENSIONS NOTES
MIN MAX
A 1.14 1.95
A1 1.63 2.36
B 0.55 0.72 3
C 1.06 1.47 3
Cq 1.9 2.41
D 8.67 9.09
D1 7.21 7.52 -
d, d1 - 1.27 TYPICAL 4 -
_ a2 7.62 TYPICAL. -
E -8.67 9.09
E1 7.21 7.52 -
e, el 1.27 TYPICAL 4
e2 7.62 TYPICAL
f, g - i 0.78
h, hi 1.01 TYPICAL 6
i i1 0.51 , TYPICAL 5

NOTES: See Page 13.
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FIGURE 2 - PHYSICAL DIMENSIONS (CONTINUED)

FIGURE 2(d) - FLAT PACKAGE, 20-PIN

S e C
] || #
L
9]
b g R et
AT T Ty Ty
\ 20 19 18 17 16 15 14 13 12 11
E  Notet - F1 L
L]
t 2 3 4 5 6 7 8 9 10
-~ - IV N A . - - - |
“ 1Mttt r--HH~-~-+rr--+—- - M~-Trr~~t~~ M= — = = = = - e /—i “;“ -—~:(:~ ——————
L
< - Q ~= pran
MILLIMETRES
SYMBOL NOTES
MiIN MAX
A 1.14 2.34
b 0.38 056 8
C 0.08 0.23 8
D . 12 95 4
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E1 8.15 TYPICAL 4
e 1 27 TYPICAL 5.9
L 635 9 40 8 -
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Q 025 102 2
8 013 114 7 R

NOTES See Page 13
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FIGURE 2 - PHYSICAL DIMENSIONS (CONTINUED)
FIGURE 2(e) - DUAL-IN-LINE PACKAGE, 20-PIN
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SYMBOL NOTES
MIN MAX
A - 508
b 0.38 0 66 8
b1 - 178 8
C 020 0.44 8
D 23 62 24.76 4
E 6 22 7 62 4
Et 7.37 813
e 2.54 TYPICAL 6,9
F 1.27 TYPICAL
H 0.76 -
L 330 508 8
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NOTES: See Page 13.
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FIGURE 2 - PHYSICAL DIMENSIONS (CONTINUED)

FIGURE 2(f) - SQUARE CHIP CARRIER PACKAGE (3 LAYER BASE), 20 TERMINAL -
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SYMBOL MINM!LLIMHHI:SMAX NOTES
A 8.69 909
B 7 80 909
C 025 051 1
D 0.89 114 12
E 1,14 1.40 8 -
F 0.56 071 - L 8 -
G 127 TYPICAL 5,9 )
H 163 2 54

NOTES. See Page 13
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FIGURE 2 - PHYSICAL DIMENSIONS (CONTINUED)

NOTES TO FIGURES 2(a) TO 2(q) INCLUSIVE

1.

o R wP

10.
11.
12,

Index area:” a notch, letter or dot shall be located adjacent to Pin 1 and shall be within the shaded area
shown. For chip carrier packages the index shall be as defined in Figures 2(c) and 2(H.

Dimension Q shall be measured at the point of exit of the lead from the body.
The dimension shall be measured from the seating plane to the base plane.
The dimension allows for off-centre lids, meniscus and glass overrun.

The true position pin or terminal spacing is 1.27mm between centrelines. Each pin or terminal
centreline shall be located within +0.13mm of its true longitudinal position relative to Pin 1 and the
highest pin number.

The true position pin spacing is 2.54mm between centrelines. Each pin centreline shall be located
within +0.25mm of its true longitudinal position relative to Pin 1 and the highest pin number.

Applies to all 4 corners.

All leads or terminals.

18 spaces for flat, SO and dual-in-line packages.
16 spaces for chip carrier packages.

Lead centreline when a is 0°.

Index corner only - 2 dimensions.

3 nan-index corners - 8 dimensions.
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FIGURE 2 - PHYSICAL DIMENSIONS (CONTINUED)

FIGURE 2(q) - SMALL QUTLINE CERAMIC PACKAGE, 20-PIN

MILLIMETRES
SYMBOL NOTES
MIN. MAX.
A 6,99 7.24
B 12.83 13.08
C 1.47 1.85
D 0.076 0.152 8 -
E - 113 11.56 -
} F o2l TYPICAL, - - 59
G 0.38 0.48 8
H .0.60 0.90 8 )
K 8.00 TYPICAL
L 10 10.85
M 0.33 0.43
NOTES: See Page 13. N 431 TYFICAL
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FIGURE 3(a) - PIN ASSIGNMENT

DUAL-IN-LINE, SO AND FLAT PACKAGE
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1 20| Vpp
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3 18| 8D
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4 17| 7D
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x :
6 15| 6Q
i i
7 14| 6D
| ]
8 13| 5D
| |
9 12] 50 2D 20 3Q 3D
[ 1
10 11| C
I |
TOP VIEW TOP VIEW
FIGURE 3(b) - TRUTH TABLE (EACH LATCH)
INPUTS OuTPUT
| ENABLE
0C C D Q
L H H H
L H L.
L L X Qo
H X X y -
NOTES

1. Logic Level Definitions:

L=Low Level, H=High Level, Z

6D

4D

= High Impedance, X=lrrelevant.
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FIGURE 3(c) - CIRCUIT SCHEMATIC

Not Applicable

FIGURE 3(d) - FUNCTIONAL DIAGRAM
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FIGURE 3(e) - INPUT AND QUTPUT PROTECTION NETWORKS
INPUT PROTECTION OUTPUT PROTECTION
O Vpp O Vop

nput (M}—E:}r——wfw To Gate O Output
R
mb—"‘ql
VARIANTS 01 TO 05
INPUT PROTECTION QUTPUT PROTECTION

O Vpp Vpp O o

———— F.. &
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—
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Input & x 4 !l —3x [0 Gale

| ti‘“{

VARIANTS 06 TQ 09
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APPLICABLE DOCUMENTS

The following documents form part of this specification and shall he read i conjunction with it:-
(a) ESA/SCC Generic Specification No 9000 for Integrated Circuits
(b} MIL-STD-883, Test Methods and Procedures for Micro-electronics

TERMS, DEFINITIONS, ABBREVIATIONS, SYMBOLS AND UNITS

For the purpose of this specification, the terms, definitions, abireviations, symbols and unils
specitied in ESASCC Basic Specification No 21300 shall apply  In addition, the following
abbreviations are used'

Vic - Input Clamp Voltage
1o - Input Clamp Diode Current.

REQUIREMENTS

GENERAL

The complete requirements for procurement of the integrated circuits specified herein are stated in
this specification and ESA’'SCC Generic Specification No 9000 for Integrated Circuits. Deviations
from the Generic Specification, applicable to this specification only, ate listed in Para 4 2

Deviations from the applicable Generic Specification and this Detail Specification, tormally agreed
with specific Manufacturers on the basis that the alternative requirements are equivalent to the
ESA’SCC requirements and do not affect the components’ reliability, are listed in the appendices
attached to this specification

DEVIATIONS FROM GENERIC SPECIFICATION

Deviations from Special In-process Controls

(a) Para 522, Total Dose Irradiation Testing: Shall be performed during inadiation qualification
and maintenance of qualification

(b) Para. 522, Total Dose Irradiation Testing  Shall be performed during procurement on an
irradiation lot acceptance basis at the lotal dose inadiation level specified in the Purchase
Orden

Deviations from Final Production Tests {Chart )

None

Deviations from Burn-in Tests (Chart 111

None

Deviatons fiom Qualification Tests (Chart 1 V)

None




PAGE 18

\\\\&\%‘% » ESA/SCC Detail Specification

= ' Rev. 'B' ISSUE 1
No. 9203/064

4.2.5 Deviations from Lot Acceptance Tests (Chart V)
None.

4.3 MECHANICAL. REQUIREMENTS

4.3.1 Dimension Check

The dimensions of the integrated circuits specified herein shall be checked. They shall conform to
those shown in Figure 2,

4.3.2 Weight

The maximum weight of the integrated circuits specified herein shall be 3.2 grammes for the
dual-in-line package, 0.9 grammes for the flat and SO packages and 0.6 grammes for the chip
carrier package.

4.4 MATERIALS AND FINISHES

The materials shall be as specified herein. Where a definite material is not specified, a material
which will enable the integrated circuits specified herein to meet the performance requirements of
this specification shall be used. Acceptance or approval of any constituent material does not
guarantee acceptance of the finished product.

4.4.1 Case

The case shall be hermetically sealed and have a metal body with hard glass seals or a ceramic
body and the lids shall be welded, brazed, preform-soldered or glass frit sealed.

4.4.2 Lead Material and Finish

For dual-in-line and flat packages, the material shall be Type ‘G’ with either Type ‘4’ or Type ‘2 or
8’ finish in accordance with the requirements of ESA/SCC Basic Specification No. 23500. For chip
carrier packages the finish shall be Type '2', Type ‘4’ or Type '7' in accordance with the
requirements of ESA/SCC Basic Specification No. 23500. For SO ceramic packages, the material
shall be Type 'G’ with either Type '2’ or Type ’4’ finish in accordance with the requirements of
ESA/SCC Basic Specification No. 23500. (See Table 1(a) for Type Variants).

4.5 MARKING

4.5.1 General

The marking of all components delivered to this specification shall be in accordance with the
requirements of ESA/SCC Basic Specification No. 21700. Each component shall be marked in
respect of:-

{a) Lead Identification.
(b) The SCC Component Number.

(c) Traceability Information.

4.5.2 Lead Identification -

- For dual-in-line, flat and SO packages, an index shall be located at the top of the package in the

position defined in Note 1 to Figure 2 or, alternatively, a tab may be used to identify Pin No. 1. The
pin numbering must be read with-the index or tab on the left-hand side. For chip carrier packages,
the index shall be as defined by Figures 2(c) and 2(f).
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The SCC Component Number

Each component shall bear the SCC Component Number which shall be constituted and marked as
follows.

9203064018 F

Detait Specification Number

Type Variant (see Table 1(a))
Testing Level (B or C, as applicable)
Total Dose lrradiation Level (if applicable) -

The Total Dose Irradiation Level designation shall be added for those devices for which a sample
has been successtully tested to the level in question For these devices, a code letter shall be
added in accordance with the requirements of ESA'SCC Basic Specification No 22900

Traceability Information

Each component shall be marked in respect of traceabibty information in accordance with the
requitements ot ESA'SCC Basic Specification No. 21700

ELECTRICAL MEASUREMENTS

Electrical Measwements at Room Temperatue

The parameters to he measwed in respect of electrical charactenstics are scheduled i Table 2
Unless otherwise specified, the measurements shall be performed at Tan,= +22+3 °C

Elecirical Measurements at High and Low Temperatures

The parameters to be measured at high and low temperatures are scheduled in Table 3 The
measurements shall be performed at Ty = +125(+0~5) °C and - 55(+5-0) °C respectively.

Circuits tor Electrical Measureinents

Circuits and test sequences for use in perlorming electrical measuwements listed in Tables 2 and 3
ol this specification are shown in Figure 4

BURN-IN TESTS

Parameter Drift Values

The parameter drift values applicable to H T.R.B. and Power Burn-in are specified in Table 4 of this
specification.  Unless othetwise stated, measurements shall be petformed at Tanp = +2243 °C
The parameter drift values (A), applicable to the parameters scheduled, shall not be exceeded In
addition to these drift value requirements, the appropriate limit value specified for a given parameter
in Table 2 shall not be exceeded

For H.T R.B. Bumn-in, the parameter drilt values (A) shall be applied before the N Channel (0 hours)
and after the P-Channel (144 hows) bun-in.

Conditions for H.T.R.B. and Power Burn-in -

The requirements for HT R B and Power Bur-in are spe?:ifiedwm Section 7 of ESASCC Generic
Specification No 9000 The conditions for H T.R B. and Power Burn-in shall be as specified n
Tables 5{a), 5(b) and 5{(c) of this specification

Electrical Circuits for H.T.R.B. and Power Buin-in

Circuits for use in performing the HT R B and Power Burn-in tests are shown in Figures 5(a), 5(b)
and 5(c) of this specification.
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TABLE 2 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - d.c. PARAMETERS

TEST LIMITS
i METHOD § TEST TEST CONDITIONS
NO. § CHARACTERISTICS | SYMBOL. MIL-STD | FIG. (PINS UNDER TEST) UNIT
883 MIN § MAX
1§ Functional Test 1 - 3(b) § Verify Truth Table - - -
without Load.
V|L =0.8V, V”.| =20V
Vpp =4 5V, Vgg =0V
f, = t; < 500ns,
f = 10kHz {min )
Note 1
2 [ Functional Test 2 3{b) & Verify Truth Table
without Load
VIL =0.8V, VIH =2 0V
Vpp = 5.5V, Vgg =0V
t, = f < 500ns,
f = 10kHz (min)
Note 1
3 | Quiescent Current 1 o1 3005 4a) §V) =0V, V=55V - 0.4 pA
to Vpp = 5.5V, Vgg = 0V
5 All Outputs Open
Note 2
(Pin 20)
6 §Quiescent Curtent 2 Ippa 3005 4(a) {Vinapy=2 4V or 0.5V - 2.4 mA
to Vin (Remaining Inputs)
7 =0V
Vpp = 5.5V, Vg = OV
All Outpuls Open
Note 2
(Pin 20)
8 | Input Current i 3009 4(b) § Vi (Under Test) =0V - 50 nA
o §low Level Vin (Remaining inputs)
17 =55V
Vpp =5 5V, Vgg =0V
(Pins 1-3-4-7-8-11-13-14-17-
18)
18 {Inputl Cutrent lis 3010 4c) Vi (Under Test)y=58v 50 NnA
to §High Level Vin {Remaining Inputs)
27 =0V
Vpp =8 5V, Vgg =0V
(Pins 1-3-4-7-8-11-13-14-17- -
18) -

NOTES: See Page 22.
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TABLE 2 - ELECTRICAL MEASUREMENTS AT RCOM TEMPERATURE - d.c. PARAMETERS (CONT’D)

;
TEST LIMITS
e} evnamey | METHOD § TEST TEST CONDITIONS
NGO § CHARACTERISTICS § SYMBOL MIL-STD | FIG (PINS UNDER TEST) UNIT
883 MIN i MAX ;
28 { Output Voltage Vou 3007 | 4(d) {Vy = 08V, Vg = 20V 01 v
to {Low Level 1 lor = 20pA !
35 Vpp =4 5V, Vgg =0V
(Pins 2-5-6-9-12-15-16-19) ‘
36 | Output Voltage VoLs 3007 4(d) §ViL = 08V, Vy, = 20V 0.26 Y
to fLow Level 2 oL =6 OMA
43 Vpp =4 5V, Vg =0V
(Pins 2-5-6-9-12-15-16-19)
44 § Output Voltage Vom1 3006 d(ey 1V = 08V, V) = 2.0V 44 - \
fo f High Level t lop = - 20pA
51 Vpp =4 5V, Vgg =0V
{Pins 2-5-6-9-12-15-16-19)
52 { Output Voltage Voriz 3006 4(e) §Vy = 08V, Vjy = 20V 3.98 V
to § High Level 2 lop= -6 OmA
59 Vpp =4 5V, Vgg =0V
(Pins 2-5-6-9-12-15-16-19)
60 § Threshold Voltage V1N - a(fy §OC Input at Ground ~-0256)—-1.45 \
N-Channel All Other Inputs. Vg =5.0V
Vop =5 0V lgg= ~ 10pA
(Pin 10)
61 | Threshold Voltage Ve - 4(g) OC Input at Ground 045 & 185 A
P-Channel All Other Inputs Vi = ~-50V
Vgg = ~ 5 0V, Ipp = 10pA
(Pin 20)
62 | Input Clamp Voltage Vi - 4(h) {hn (Under Testy = ~ 0 TinA -041¢f -0.9 v
fo | {to Vgg) Vpp = Open. Vgg =0V
71 Al Other Pins Open
(Pins 1-3 4 7-8-11-13-14-17-
18)
72§ input Clamp Voltage Vo 4{h) &l (Under Test) = 0 1mA 0.4 0.9 Y
to §(to V[)D) Vpp = 0V, Vgg = Open
81 All Other Pins Open
(Pins 1-3-4-7-8-11 13-14 17-
18) '

NE?TES: See Page 22
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TABLE 2 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - d.c. PARAMETERS {CONT'D)

] TEST LIMITS
METHOD § TEST TEST CONDITIONS .
NO | CHARACTERISTICS | SYMBOL MIL-STD | Fic. (PINS UNDER TEST) UNIT
883 MIN | MAX
82 1 Output Leakage lozL 3006 4() |Vin(OC) = 5 BY - 1 -05§ pA
to § Current Third State Vin (Remaining Inputs) = 0V
89 § (Low Level Applied) Voyr = 0V

Vpp = 55V, Vgg = 0V
(Pins 2-5-6-9-12-15-16-19)

90 | Output Leakage lozh 3006 4Gy FVN(OC) = B 5Y - 0.5 pA
to § Current Third State Vin (Remaining Inputs) = 0V
97 § (High Level Applied) Vour = 55V

Vop = 55V, Vgg = 0V
(Pins 2-5-6-9-12-15-16-19)

NOTES

1. Maximum time to output comparator strobe 30us.

2 Test each appropriate pattern of Figure 4(a)

3 Guaranteed but not tested.

4 Measurements shall be performed on 100% basis go-no-go, with read and record on a sample basis,
LTPD7 (32 pieces) after Chart Hl (Burn-in) Tests
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TABLE 2 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - a.c. PARAMETERS
TEST LIMITS
TEmICTIAG | e METHOD § 1EST TEST CONDITIONS
NO § CHARACTERISTICS § SYMBOL MIL-STD | FIG (PINS UNDER TEST) UNIT
883 MIN | MAX
98 | Input Capacitance Cin 3012 4() 1 Vin (Not Under Test) =0V - 10 pkF
to VL)D = VSS =V :
107 Note 3 ;
{(Pms 1-3-4-7-8-11-13-14-17- :
18)
108 § Propagation Delay tpy 1 3003 4k)y §Vin (Under Test) = Pulse 35 ns g
Low to High Generator ;
D to Q) Vi (Remaining Inputs) =
Figure 3(b) :
Vpp =4 5V, Vgg =0V
Note 4
Pins_
Jto 2
109 ¢ Propagation Delay teHL e 3003 Ak) 1 Vyy (Under Test)y = Pulse 35 g ns
High to Low Genetraton §
(D to Q) Vin (Remainmg Inputs) = :
Figure 3{b)
VDD =4 5V, \/55 =0V
Note 4
3ito 2
110 § Propagation Delay tpLH2 3003 4(k) Vg (Under Test) = Pulse 35 ns
Low to High Generatos
(Ctolh Vin {Remaming hputs) =
Figue 3(b)
Vpp =4 5V, Vgg =0V
Note 4
Pins
11w 2
111 § Propagatuon Delay tpHLe 3003 4(k) § Vi (Under Testy = Pulse 35 ns
High to Low Generator
{(Cto Q) Vin (Remaining Inputs) =
Figure 3{h)
Vl)l) =4 5\/, VSS =V
Note 4
1ttt 2

NOTES: See Page 22.
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TABLE 2 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - a.c. PARAMETERS (CONT'D)

: TEST LIMITS
. . . METHOD §TEST TEST CONDITIONS
NO. § CHARACTERISTICS § SYMBOL MIL-STD | FIG (PINS UNDER TEST) UNIT
883 MIN | MAX
112 § Transition Time trin 3004 4(ky | Vin (Under Test) = Pulse - 12 ns
Low to High Generator
Vi (Remaining Inputs) =
Figure 3{b)
Vpp =4 8V, Vgg =0V
Note 4
(Pin 2)
113 | Transition Time tTHL 3003 4k) § Vin (Under Test) = Pulse - 12 ns
High to Low Generator
Vi (Remaining Inputs) =
Figure 3({b)
VDD =4 5V, VSS =0V
Note 4
(Pin 2)
114 § Output Enable Time tpzy 3003 4(k) § Vin (Under Test) = Pulse - 35 ns
High Impedance to Generatw
Low Output Viny {Remaining Inputs) =
(OC to Q) Figwe 3(b)
Vpp = 4.5V, Vgg =0V
Note 4
Pins
110 2
115 | Qutput Enable Time tpzH 3003 4(k) §Vyy (Under Test) = Pulse 35 s
High lmpedance to Genaratur
High Output Vin (Remaining Inputs) =
(OC to Q) Figure 3(b)
Vpp =4.5V, Vgg =0V
Note 4
1o 2
116 | Output Disable Time tpLy 3003 4(k) §Vin (Under Test) = Pulse - 35 ns
Low Output to High Generator
linpedance Vin (Remaining Inputs) =
(OC to Oy Figute 3(b)
Vpp =4 5V, Vgg =0V
Note 4
Ping ;
Tt 2 :
117 § Output Disable Time tpHz 3003 4(ky Vg (Under Test) = Pulse - 35 ng
High Output 1o High Generator i
impedance Vi (Remaining hputs)y =
(OC to Q) Figure 3(b) .
Vpp =4 5V, Vgg =0V
- Note 4 ~
) ) Piig -
Tto 2 : "

NOTES. See Page 22
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TABLE 3 - ELECTRICAL MEASUREMENTS AT HIGH AND LOW TEMPERATURES

NiCHa ARV ST AN

_ TEST LIMITS
METHOD § TEST TEST CONDITIONS _
NO | CHARACTERISTICS | SYMBOL MIL-STD | FIG. (PINS UNDER TEST) UNIT
883 MIN MAX
1§ Functional Test 1 - - 3{b) §Venty Truth Table - - -

without Load

VH_ =0 8V, V(H =2.0V
Vpp =4 5V, Vgg =0V
f, = 4 < 500ns,

f = 10kHz (min)
Note 1

2 [ Functional Test 2 - - 3(b) { Venfy Truth Table - - -
without Load

V;L =(Q 8V, V!H =20V
Vpp =5 5V, Vgg =0V
t, = { < 500ns,

f = 10kHz (min )

Note 1

3 & Quiescent Current 1 Ibo4 3005 4{a) §Vy =0V, Vip=5.5V - 80 A
to Vpip =56 5V, Vgg =0V
5 Alt Outputs Open

Note 2

(Pin 20)
6 §Quiescent Current 2 Ibpa 3005 4(a) § Vingipy =2.4V or 05V - 3.0 mA
10 Vin (Remaining inputs)
7 =0V

Vpp = 5.5V, Vgg =0V

All Qutputs Open

Note 2

{(Pin 20)
8 | Input Current i 3009 4(b) §Vin (Under Test) =0V - -1.0 pA
to §lLow Level Vin (Remaining Inputs)
17 =5 5V

VDD =5 5V, VSS =0V

(Pins 1-3-4-7-8-11-13-14-17-

18)
18 §input Current Iy 3010 4(c) §Viy (Under Test) =5 5V - 10 pA
to { High Level Vi (Remaming Inputs)
27 =QV

Vi =5 8V, Vgg =0V
(Pins 1-3-4-7-8-11-13-14-17- )
18} -

NOTES: See Page 22
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TABLE 3 - ELECTRICAL MEASUREMENTS AT HIGH AND LOW TEMPERATURES (CONT'D)

TEST LIVHTS
. - METHOD § TEST TEST CONDITIONS .
NO. § CHARACTERISTICS § SYMBOL MIL-STD | FIG. (PINS UNDER TEST) UNIT
883 MIN § MAX

28 | Output Voltage Vo 3007 4(dy §V) = 08V Vyy = 2.0V - 01 \Y
to jLow Level 1 oL = 20pA
35 Vpp =4 5V Vgg=0V

(Pins 2-5-6-9-12-15-16-19)
36 | Output Voltage Vor. 3007 MHd) FVy = D8V, Vyy = 20V - 3 04 vV
to §Low Level 2 oL =6 OmA
43 Vop =4.5V Vgg =0V

{Pins 2 5-6-9-12-15-16-19)
44 § Output Voltage Vomi 3006 4y FVy = 08V, Vi = 20V 4.4 \Y
o §High Level 1 lop = — 20pA
51 Vop =4 5V, Vgg =0V

{Pins 2-5-6-9-12-15-16-19)
52 OUlpUt Voltage VOHE 3006 4(6‘) Vie = 08V, Viy = 20V 3.7 \Y%
to §High Level 2 o= -6 0mA
59 Vpp =4 5V, Vgg =0V

{Pins 2-5-6-9-12-15-16-19)
62 | Input Clamp Voltage Vich 4(h) ihn (Under Testy= ~0.1mA ~01§ -12f V
to {(to Vgg) Vpp = Open, Vgg =0V :
71 Al Other Pins Open

(Pins 1-3-4-7 8-11-13-14-17-

18)
72 | input Clamp Volitage Vice 4(h) 1y (Under Test) = 0 1mA 01 12 \Y
to f(to Vpp, Vpp = 0V, Vgg = Qpen
81 All Other Pins QOpen

(Pins 1-3-4-7 8-11 13-14-17-

18)
82 | Output Leakage loz 3006 a(i) VinOC) = 55V - ~10 § A
to § Cirrent Third State Vin (Remaining Inputs) = 0V
89 {(Low Level Applied) Vour = 0V

Vpp = 55V, Vgg = 0V

(Pins 2-5-6-9-12 15-16-19)
90 { Outpul Leakage lozH 3006 4() §VinOC) = 55V - 10 A
to § Current Third Stale Vin (Remaining inputs) = 0V
97 § (High Level Applied) Vour = 65V

VUU = 55V, \/:,5 = QV

(Pins 2-5-8-9-12-15-16-19)

NOTES: See Page 22.
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FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS

FIGURE 4(a) - QUIESCENT CURRENT TEST TABLE

INPUTS QUTPUTS DC SUPPLY
PATTERN
NO.
TE3§4F7 1831113114417 01852 5 6 9 12 15 16 19 10 20
1 0 1 1 1 1 1 1 1 1 1 OPEN VSS VDD
2 0F0CiO0§080F1TEOf0OEOLO OPEN
3 (N R AT AR T AEEE AN RETN NS SR A OPEN
4 OfHEOIOJO0F0§080F01% 0 OPEN
5 ClLEOIOEO0OEO0OI0OI0OEIO0ECO OPEN & <
NOTES

1. Figure 4(a) dlustrates one series of test patlerns

2 Logic | evel Definiions For Patteins 110 3, 1 =
For Patterns 4 t0 5, 0 =

FIGURE 4(b) - INPUT CURRENT LOW LEVEL

Voo

REMAINING
INPUTS

_OUTPUTS
OPEN

hL
——

Vin

Vgg

NOTES
1- Each input to be tested separately

Any other pattern series imust be agreed with the
qualitying Space Agency and shall be included as an Appendix

Vi = Vpp, 0 = Vi = Vgg
Vi = Vgg, H = 2.4V, L = 05V
FIGURE 4(¢) - INPUT CURRENT HIGH LEVEL
Von
e
—e
Vin
 OUTPUTS
OPEN
REMAINING
INPUTS
Vgs
NOTES ST

1 Each imputdo be tested separately.




ESA/SCC Detail Specification
No. 9203 064

PAGE 28

ISSUE 1

FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS (CONTINUED)

FIGURE 4(d) - OUTPUT VOLTAGE LOW LEVEL

Vpp
l
INPUT T
CONDITIONS { —— ™
(SEE NOTE 1) -
Voo
: 1’

Vsg

NOTES

1. Vin=Vy (max ) and'or Vi (min ) as per Truth
Tabte to give Vo

2 Each output to be tested separately.

FIGURE 4(f) - THRESHOLD VOLTAGE N-CHANNEL

FIGURE 4(e) - OUTPUT VOLTAGE HIGH LEVEL

Vop
|
INPUT R lon
CONDITIONS e
(SEE NOTE 1) | 1 '“T
l J/: ‘ Vo

Vss

NOTES

T Vi =V (max ) and-or Vg (min ) as per Truth
Table to give Vo

2 Each output to be tested separately.

HIGURE 4(g) - THRESHOLD VOLTAGE P-CHANNEL

Von

REMAINING,
INPUTS

 OUTPUTS
OPEN

w
93

ey le\T% (

e Voo
Virp
T_L“ SERALLA
OC INPUT
REMAINING ___OUTPUTS
INPUTS QPEN
Vg -
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FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS (CONTINUED)

FIGURE 4(h) - INPUT CLAMP VOLTAGE

Vpp (OPEN OR 0V)

REMAINING .
INPUTS — o Jpa TS
OPEN
o ‘XN
I
VIC 1
Vgs (OV OR OPEN)

NOTES

1 Each input to be tesled separately

FIGURE 4(i) - QUTPUT LEAKAGE CURRENT
THIRD STATE

Von
OC INPUT
?\ lozi
v o
REMAINING NEEL/;
INPUTS
lozL
Vss
NOTES

1 Each output to be tested separately

FIGURE 4(j) - INPUT CAPACITANGCE

- Voo
REMAINING
INPUTS | QUTPUTS
OPEN
CAPACITANCE
BRIDGE
Vsg T

NOQTES
1 Each input to be tested separately

2 t=100kHz to 1MHz
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FIGURE 4 - CIRCUITS FOR ELECTRICAL MEASUREMENTS {CONTINUED)
FIGURE 4(k) PROPAGATION DELAY AND TRANSITION TIME
Vbp -
It PARAMETER| R, | C Sy S
T N

INPUT G l tpzH Q| 50pF OPEN | CLOSED
CONDITIONS it - TEST o tos CLOSED| OPEN
i S B P O”\' AR OPEN | CLOSED
FIGURE 3(b) oD - Uz | ko | sopE ' j

3D — g0 tp 2 CLOSED | OPEN <§

:B : } (=TT (YN - 50pF OPEN OPEN é

6D - e, Yo j

7D — =

8D

VOLTAGE WAVEFORMS
Vss
bns 6ns

L ter ey :‘**”E

triH b !
tprz, Ipze priz: tpzi

NOTES
1 Pulse Generator. V,=0to Vpp, 1, and tys6ng, =1 0MHz minimum, 50% Duly Cycle, Zoy, = 500

2 Gy =50pF +5% including scope, wiring and stray capacitance withoul package in test fixture
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TABLE 4 - PARAMETER DRIFT VALUES
- - - ‘,5.
IPE e CHANGE
NO. CHARACTERISTICS sympoL | SPEC ANDOR e ot conpmons | umirs | o
TEST METHOD (A) _
3 Quiescent Current 1 Iboy As per Table 2 As par Table 2 3120 nA
to
:
1
6 Quiescent Current 2 oo As per Table 2 As per Table 2 +06 MA
(0]
7
8 input Cutrent m As per Table 2 As per Table 2 +20 nA
1o tow Level
17
18  finput Current i As per Table 2 As per Table 2 +20 nA
to High Level
27
36 | Output Vollage VoLa As per Table 2 As per Table 2 +0 026 \Y
to Low level 2
43
52} Outputl Voltage Vorz As per Table 2 As per Table 2 +0.2 \Y;
to High Level 2
59
60 { Tiveshold Voltage VN As per Table 2 As per Table 2 +03 Y
N-Channel
61 threshold Voltage VTHp As per lable 2 As per Table 2 +03 Vv
P-Channel
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TABLE 5(a) - CONDITIONS FOR BURN-IN HIGH TEMPERATURE REVERSE BIAS, N-CHANNELS

NO CHARACTERISTICS SYMBOL. CONDITION UNIT
1 Ambient Temperature Tamb +125(+0-5) °C
2 Outputs - (Pins 2-5-6-9-12-15-16-19) Vout Opeén or Vgg
3 [lputs - (Pins 1-3-4-7-8-11-13-14-17-18) Vin Vg \Y;
4 Positive Supply Voltage Vbb 55(+0~0.5)
(Pin 20)
5 Negative Supply Voltage Vgg 0 V
(Pin 10)
6 Duration t 72 Hours
NOTES

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

TABLE 5(b) - CONDITIONS FOR BURN-IN HIGH TEMPERATURE REVERSE BIAS, P-CHANNELS

NO CHARACTERISTICS SYMBOL CONDITION UNIT

1 Ambient Temperature Tamb +125(+ 0~ 8) °C

2 Outputs - (Pins 2-5-6-9-12-15-16-19) VouT Open or Vpp

3 nputs - (Pins 1-3-4-7-8-11-13-14-17-18) Vin Vi \

4 Positive Supply Voltage Vop 55(+0~05) %
(Pin 20)

5 Negative Supply Voltage Vag 0 vV
(Pin 10)

6 Duration t 72 Hours

NOTES

1. Input Protection Resistor = 680Q min 10 47k¢ max
2 Output Load = 1kQ min. to 10kQ max
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TABLE 5(c) - CONDITIONS FOR POWER BURN-IN AND OPERATING LIFE TEST

NO. CHARACTERISTICS SYMBOL CONDITIONS UNIT
1 Ambient Temperature Tamb +125(+0-5) °C
2 Outputs - (Pins 2-5-6-9-12-15-16-19) Vour Vo v
3 input - (Pin 1) Vin Vgg \
4 fnput - (Pin 11) Vin Vaent Vac
5 Inputs - (Pins 3-4-7-8-13-14-17-18) Vin VEen2 Vac
6 Pulse Voltage VGEN 0 to Vpp Vac
7 Puise Frequency Square Wave fGENT 100k + 10% Hz

foEN2 50k + 10%
50 +15% Duty Cycle
t, = § < 400ns
8 Positive Supply Voltage Vpp 55(+0~0.5) Vv
{Pin 20)
9 Negative Supply Voltage Vag 0 V
(Pin 10)
NOTES

1 Input Protection Resistor = 6804 min to 47k} max.

2 OQutput Load = 1kQ min to 10k max.
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l 1 I | i ! 1 1 1
—20 9l tisl J7lJrelfislfral 13|l el ]
54HCT373

124345461789 10

I T 1 1 ] 1 1 I I

1 I I T

O Vour

FIGURE 5(b) - ELECTRICAL CIRCUIT FOR BURN-IN HIGH TEMPERATURE REVERSE BIAS, P-CHANNELS

Vip O

e Vpuy

[ e ¢ i
1 ! 1 z 1 I
M20m19m18__~17m16h_q15M14M13~_ t2 11t
54HCT373
1 2 1314 15— 6 1 7 1 8 - 1Y g
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1 1 T c 1 i
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482

483

484

4.9

4.9.1

4 9.2

4.93

ENVIRONMENTAL AND ENDURANCE TESTS (CHARTS IV AND V OF ESASCC GENERIC
SPECIFICATION No. 9000)

Electrical Measurements on Completion of Envirominental Tests

The pararoeters to be measured un completon of environmental tests are scheduled in Table 6
Unless otherwise stated, the measurements shall be performed at T,,,= +22+3 °(C

Electrical Measurements at Intermediate Pomits duriiy Endurance Tests

The parameters to be measured at intenmediate points during endurance testing are as scheduled
in Table 6 of this specification  Unless otherwise stated, the measurements shall be performed at
‘ra'nb: +22 iS OC.

Electrical Measurements an Cumpletion of Enduance Tests

The pararneters 1o be measured on completion of endurance testing are as scheduled in Table 6 of
this specification.  Unless otherwise stated, the measurements shall be performed  at
Tamp= +221+3°C

Conditions for Operating Life Tests

The requirements for operating life testing are specified in Section 9 of ESA'SCC Generic
Specification No. 9000. The conditions for operating life testing shall he as specified in Table 5(c)
of this specification

Eleclical Circuits for Operating Life Tests

Curcuits tor use in performing the uperating life lests are shown in Figure 5(c) of this specibcation.

Conditions for High Tempetatute Storage Test

The requirements for the high temperature storage test are specified in ESA SCC Generic
Specification No 9000 The temperature (o be applied shall be the maximurn storage ternperature
specified in Table 1(b) of this specification

TOTAL DOSE IRRADIATION TESTING

Applicalion
It specified in Para 421 of this specitication, total dose inadiation testing shall be performed in
accordance with the requirements of ESA SCC Basic Specification No. 22900

Bias Conditions

Continuous bias shall he applied during inadiation testing as shown in Figure 6 of this specification

Elactical Measurements

The parameters to be measured priot o iradiation exposure are scheduled in Table 2 of tus
specification.  Only devices which meet the requireinents of Table 2 shall be ncluded in the lest
sarnple

-

The parameters to be measured during and on complelion of irradiation testing_are scheduled in
Table 7 of this specification - ;
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TABLE 6 - ELECTRICAL MEASUREMENTS ON COMPLETION OF ENVIRONMENTAL TESTS AND AT

INTERMEDIATE POINTS AND ON COMPLETION OF ENDURANCE TESTING

CHANGE | ABSOLUTE
, = SPEC. AND OR TEST LIMITS
NO  § CHARACTERISTICS | SYMBOL TEST METHOD | CONDITIONS (A) UNIT
NOTE 1t MIN | MAX
1 Functional Test 1 - As per Table 2 | As per Table 2 - - -
2 Functional Test 2 - As per Table 2 | As per Table 2 - -
3 Quiescent Cunent 1 oo As per Table 2 §{ As per Table 2 +012 - 0.4 pA
t !
s s
i
6 Quiescent Current 2 Ibpe As per Table 2 § As per Table 2 +06 - 24 mA
o
7
8 nput Current imn As per Tahle 2 As per Tabhle 2 +20 - - 50 nA
to Low Level
17
18 [ input Current by As per Table 2 As per Table 2 £20 - 50 nA
to High Level
27
36§ Output Voltage Vorz As per Table 2 § As per Table 2 L0026 - 026 ¢ V
to Low Level 2
43
52§ Output Voltage Voo As per Table 2 § As per Tahle 2 102 398 - \%
to High Level 2
59
60 | Threshold Voltage VTHN As per Tahle 2 As per Table 2 +03 -0.25§ ~ 145 vV
N-Channel
61 | Threshold Voltage Ve As per Table 2 | As per Table 2 £03 045 ; 185 \
P-Channel
82 1 Oulput Leakage ozt As per Table 2 § As per Table 2 ¥g2 - -05 HA
to | Current Third State
89 | (Low Level Applied)
90 & Oufput Leakage l7m As per Table 2 As per Table 2 102 - 0.5 HA
to  § Curremt Third State :
97 § (High Level Applied)
NOTES i

1. The change limits {A) are applicable 0 the Operating Life test only  The change m ;)@[iﬂlﬂ@{@ls between

~initial and end point measurements shall not exceed the limits
not be exceeded.

given In addition, the absoltite fimits shall
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FIGURE 6 - BIAS CONDITIONS FOR IRRADIATION TESTING

G

O
5.5 +0.3V 1
I ] i | 1
— 20 18 18 L 17 L e {15 J14 L 13l 12l d11
54HCT373
Tt e2r43r14015 671819 r—j10rH—
1 I [ l I
NOTES

1. Input Proteclion Resistor = 680Q min to 47kQ max.
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TABLE 7 - ELECTRICAL MEASUREMENTS DURING AND ON COMPLETION OF IRRADIATION TESTING

CHANGE | ABSOLUTE
NO. | CHARACTERISTICS | symBoL | SPEC. AND/OR TEST LIMITS UNIT
' TEST METHOD CONDITIONS
(A) MIN | MAX
3§ Quiescent Current 1 DD As per Table 2 § As per Table 2 - - 40 HA
fo
5
60 § Threshold Voltage Vi As per Table 2 | As per Table 2 +0.6 -024§ —-15 A
N-Channel
61 § Threshold Voltage Vipp As per Table 2 § As per Table 2 +0.6 0.7 2.2 V
P-Channel
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AGREED DEVIATIONS FOR TEXAS INSTRUMENTS (F)

ITEMS AFFECTED DESCRIPTION OF DEVIATION

Para. 423 Para 9.9 2, "Electrical Measurements at High and Low Temperatures™,

Only a test result summary, hased on go-no-yo tests and presented in histogram f orm
is required.
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AGREED DEVIATIONS FOR STMICROELECTRONICS (F)

ITEMS AFFECTED

DESCRIPTION OF DEVIATIONS

Para. 4.2.3 Para. 7.1.1(b). Power Bum-in test is performed using STMicroelectronics
Specification Ref.: 0019255.
Para. 9.23, High Temperature Reverse Bias Burn-in: The temperature limits of MiL-
STD-883, Para. 4.5.8(c) may be used.
Para. 9.24, Power Burn-in: The temperature limits of MIL-STD-883, Para. 4.5.8(c)
may be used.

Para. 4.2.4 Para. 8.21.1, Operating Life During Qualification Testing: The temperature limits of
MIL-STD-883, Para. 4.5.8(c) may be used.

Para. 4.2.5 Para. 9.21.2, Operating Life During Lot Acceptance Testing: The temperature limits of

MIL-STD-883, Para. 4.5.8(c) may be used.




