

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TYPES SN745428(TIM8228), SN74S438(TIM8238)
CONTROLLER AND BUS DRIVER FOR 8080A SYSTEMS

PARAMETER MEASUREMENT INFORMATION

12y

oUTPUT
UNDER TEST
1% ¢
T0 INTA L Rz

OUTPUT Q—l—
1

FIGURE 1-INTA INPUT CURRENT
TEST CIRCUIT

FIGURE 2—-SWITCHING CHARACTERISTICS
LOAD CIRCUIT

e [/

l-tw
ST:LT; K15V (|.5v \__/
N K 7
tsu fe—y [—th—¥
TMS 8080A | |
DATA BUS
STATUS INPUTS Xw ( | X\.s v
DO thru D7 T T
[}
DBIN
INPUT : frsv h 15V
[ —— 1 | TPLH
INTA, I7OR, MEMR i I | )
OUTPUTS 15V | | 7[1.5 v
N—t +
PHL—N  le= | + .
i
HLDA INPUT i 15 V)( 1
! (I
R — H |l—f—ﬂ—'9m
INTA, /OR, MEMR 1 [
DURING HLDA 1 ! L sy
— 1 tsu l“‘—“ —————————————
SYSTEM BUS INPUT ™™~ === ——— ——— —t T\ 1 |
DURING READ | Kisv | 15V
DBOthuDBY B ——————
l——sp |
TMS 80BOA BUS OUTPUT 1 ! IV
DURING READ = o e e e e = o e e e e —. {m 1s5v | e e e e e e e e
DO thru D7 | 108V
tPZX - e—»— tpxz
_ . 15V 15V,
WR INPUT PHL— ) ! d
| 1’5428 only) —htpp | e—ten
1TOW OR MEMW T ' '
ouTeuT 18V ('5438 onty, see Note A) e 15V .
TMS B0BOA BUS INPUT -
DURING WRITE ' 15V
DOthuD? ———t t
.sz_.l ——tPD
SYSTEM BUS QUTPUT 43y \
DURINGWRITE — o e e — — — — (| 15V
DBO thru DB? 408V
BUSEN 15V -‘/1.5 v
INPUT )
| Tt
SYSTEMBUS —— ju— -fav 3V|\..__._._____. ————
OUTPUTS T josv 08V3L
DB thru DB7 letezx®l T J—tpxz

NOTE A: Advanced response of 1/OW or MEMW for the SN745438 is indicated by the dashed line.

FIGURE 3—VOLTAGE WAVEFORMS
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TYPES SN745428(TIM8228), SN745438(TIM8238)
CONTROLLER AND BUS DRIVER FOR 8080A SYSTEMS

TYPICAL APPLICATION DATA

Vob (12v) ——
Vee (5v)
- VBB (-5'V)
(16) (9 I(u) 200 |ize) (28)
Vee Vop Ves  Vcc VoD | Vee
() rwszzs®! w_,, @, oof1% @555 sazarsazs DBOK S g pBo
e XTA (10) (15) 83? o1 i:: < >::; D1 ('r.rllm:zzgp/ DB1 (:? 4¢—d—o5
2 » 52 p2|H8 91121, D82 D82
i 032t g—p119] 5, B3 —4—.—‘:’ o83 _ pata
TANK —p- BTNk oLock 04 ‘:: (‘159’ e eus ou%‘—b—nm BUS
GENERATOR psj4lg—p-19ps oBsj U8 g B pas
osc 255 DRIVER s[5 g—p—21pe [EET) ML UG
® . e o7 ¢—p—Epy o087} _¢—p—nb87
$2TTL ——g—] 42 TTL SYNC —(-)——1—— SYNC
CONTROL
J— 2 __ __
RESN —p 2] RESR reseT P p— 2 geger DBIN “(:L); (‘;; DBIN “Samave TAo%p——mm
WR WR o2y em
RDYIN —p—2H povin Reapy 8l __g @ any a2y (21 7] CONTROL
—29 BUS
ssEpl 2 osER S B
A4 &
GND
d@
aoli28!
A2 g Al
N NI a2
o 113 29 o A3
SYSTEM DMA REQUEST »—HoLo A »
Y T M
SYSTEM INTERRUPT REQUEST: »- 8y A5 :g;; o AS
A > A6
(16) (33) o A7
INTERRUPT ENABLE —Q—k INTE a7 > ADDRESS
Asf-32) g as ( BUS
A9 ‘(33’ > A9
N > A10
ot Tl A1
Azp30 o A12
a3 o A13
A4 ‘39: 14 X
36
A5 >- A15)
Vsg
FIGURE 4-SYSTEM INTERFACING WITH CENTRAL PROCESSING UNIT
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TTL
MSI

TYPES SN54490,

SN54LS490, SN74490, SN74LS490
DUAL 4-BIT DECADE COUNTERS

BULLETIN NO. DL-S 7612089, OCTOBER 1976

Dual Versions of Popular SN5490A, SN54LS90,
SN7490A, and SN74LS90 Counters

Individual Clock, Direct Clear, and Set-to-9
Inputs for Each Decade Counter

Dual Counters Can Significantly Improve
System Densities as Package Count Can
Be Reduced by 50%

Maximum Count Frequency . . . 35 MHz
Typical

Buffered Outputs Reduce Possibility of
Collector Commutation R

description

Each of these monolithic circuits contains eight
master-slave flip-flops and additional gating to imple-
ment two individual 4-bit decade counters in a single
package. Each decade counter has individual clock,

SN54490...J OR W PACKAGE
SN74490... JOR N PACKAGE
(TOP VIEW)

20 2 QUTPUTS

2 2 OUT-  SET-
Vcc CLOCK CLEAR put TO9 /208 20c 20p
16 15 14 13 12 n 10 9

[T 31} Qc Qp
CLEAR SET-TO9|

CK

g

Q-

——{CLEAR SET-TO.9
Qa Qs Qc Qp

1 2 3 4 5 6 7 8
1QA 1 108 10c 10D , GND

ouT- SET-
PUT 709 OUTPUTS

1 1
CLOCK CLEAR

positive logic: High input to clear resets all four outputs low;
high input to set-to-9 sets Qa and Qp high, Qg
and Qg low.

clear, and set-to-9 inputs. BCD count sequences of any length up to divide-by-100 may be implemen'ted with a single
‘490 or ‘LS490. Buffering on each output is provided to ensure that susceptibility to collector cummutation is
reduced significantly. All inputs are diode-clamped to reduce the effects of line ringing. The counters have
parallel outputs from each counter stage so that submultiples of the input count frequency are available for system

timing signals.

The SN54490 and SN54LS490 are characterized for operation over the full military temperature range of —55°C to
125°C; the SN74490 and SN74LS490 are characterized for use in industrial systems operating from 0°C to 70°C.

BCD COUNT SEQUENCE
(EACH COUNTER)
OUTPUT
COUNT
Qp Q¢ Qg Qp
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L .H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H

CLEAR/SET-TO-9
FUNCTION TABLE
{EACH COUNTER)

INPUTS OUTPUTS
CLEAR SET-TO-9|Qp Qg Q¢ Qp
H L L L L t
L H H L L H
L L COUNT
H = high tevel, L = low level
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TYPES SN54490, SN541LS490, SN74490, SN74LS490
DUAL 4-BIT DECADE COUNTERS

schematics of inputs and outputs

‘490

EQUIVALENT OF EACH INPUT
vee -
Req
INPUT -
INPUT Req NOM

cLock ka2
CLEAR,SET.TO9 Bks2

TYPICAL OF ALL OUTPUTS

-— Vee
120 22 NOM

ouTPUT

‘LS490
EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS
CLOCK INPUT CLEAR AND SET-TO-NINE INPUT _—— Ve
120 2 Now
vee —_ Vee - b
4.3 k2 NOM 18 k{1 NOM _——
INPUT. - INPUT - ouTPUT
functional block diagram (each counter)
serros 2 >
PRESET 13.131 OUTPUT
Qa
cLoeK 11,150 T
CLEAR
a8 15,111 Oro:uT
.
B b—
cuean

(6.101_0ouTPUT
Qac

1.9 OuTPUT
ap

2,14
CLEAR I
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TYPES SN54490, SN74490
DUAL 4-BIT DECADE COUNTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1)

Inputvoltage . . . . . . . .« . . . . .

Operating free-air temperature range: SN54490
SN74490

Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

L7V
. ... .55V
. —55°C t0 125°C
. 0°C to 70°C

—65°C to 150°C

SN54490 SN74490 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voc 45 5 55| 4.75 5 525 v
High-level output current, IgH —800 —800 | uA
Low-fevel output current, || 16 16 [ mA
Count frequency, feoyunt 0 25 [ 25 | MHz
Pulse width, t,y {any input) 20 20 ns
Clear or set-to-9 inactive-state setup time, tg, 254 25 ns
Operating free-air temperature, T a —55 125 4] 70 [ °C

{The arrow indicates that the'falling edge of the clock pulse is used for reference.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYPf MAX |UNIT
V|4 High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \"
ViK Input clamp voltage Vee=MIN, 1j=—-12mA -1.5 \
VoH High-level output voltage z?f;oMslI:‘/' :/(;: ; i;/(;o uA 24 34 \Y
VoL Low-level output voltage x::l_C;OMs"\\l/, :/(;':; 126Vr;1A 0.2 04 Vv
I Input current at maximum input voltage Vee =MAX, V=65V 1| mA
Il High-level input current Clear, set 109 | |/ o= MAX, V| =2.4V 401 A
Clock 80
Ij.  Lowlevel input current Clear, set-t0-9 Vee =MAX, V=04V ! mA
Clock -3.2
los Short-circuit output current$ Vce = MAX SN54490 —20 —57 mA
SN74490 —18 —57
Ilcc Supply current Vee = MAX, See Note 2 45 70 | mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

fan typical valuesareat Vo =5V, Ta = 25°C.
§Not more than one output should be shorted at a time.

NOTE 2: Igc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs

grounded.

7522 TEXAS INSTRUMENTS
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TYPES SN54490, SN74490
DUAL 4-BIT DECADE COUNTERS

switching characteristics, Vcc =5V, Ta =25°C

PARAMETERY FROM 0 TEST CONDITIONS MIN  TYP MAX [UNIT
(INPUT) (OUTPUT) :
fmax Clock QA 25 35 MHz
! 12 20
PLH Clock Qp ns
tPHL 13 20
t, 24 39
PLH Clock Qg. Qp ns
tPHL Cy = 15pF, Ry =400 Q, 26 39
t See Figure 1 and Note 3 32 54
PLH Clock Qe oure ns
tPHL 36 54
tPHL Clear Any 24 39 ns
1 Qa, Q 24 39
PLH Set-to-9 A D ns
TPHL Q. Qc 20 36

ﬂfmax = maximum count frequency
tp H = propagation delay time, low-to-high-level output
tpH | = propagation delay time, high-to-low-level output
NOTE 3: Load circuit is shown on page 3-10,

o —— o ——— 3v
SET-T0-9 15v 15V
INPUT h

r 'S ov

]
[} e t >
H k su |
1 —_—— ] —_—_——— e — — ——_———_——— ——— v
CLEAR |
INPUT : 15V } 15V i
| I —i¢ 45 av
: 1 le— tg, —>= r— twiclock) ¥
}
cLock ! I | ! | N T
INPUT ! ! 15V 15V 15V 15V
|l ll h | | ov
k_"_ 1, —Measure
le—P—tPLH | PLH “a‘ uﬂ IQ_N_ tpHL—Measure !
1 1 [e—f— tPHL I o | attnez | Von
1 | | { ! T l |
OUTPUT Qp 1 15V | 15V 15V 1 5V |
! l
—— v
k—q— PHL : ' ! lpHL—Mg:_sure
1 -Measure 1,
[ [} N tPHL FLH attnep ' L. voaw
- 1=\ n
OUTPUT Qg : \.\i.sv i Ysv : 15V
AN fo
1 | [ i
1—St— tPHL 1 . tpLH~Measure—1é—| tpHL—Measnrs atteg
"":_‘\: T\ i atava | | I——-—- VoH
ouTPUT 1 sy I MYasv ) | 15v ! 15V
Qc - |
1 1 \ i ! v
7 T 3§ | oL
M——tpLH 1 tpHL—Measure at tq,
| H—"—'PHL tp H—Measure at tysg _"_.| K—"_' PHL n+10

1 1 T ——— VoH
OUTPUT Qp 15V 15V 15V 15V
s 7
oL

LR

VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supplied by a generator having the following characteristics: t; < 5 ns, t¢ < 5 ns, PRR = 1 MHz, duty cycle
= 50%, Zoyg ~ 50 ohms.

FIGURE 1
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TYPES SN54LS490 SN74LS490
DUAL 4-BIT DECADE COUNTERS

REVISED DECEMBER 1980

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vg (seeNote 1) . . . . . . . . . .
Clear and set-to-@ inputvoltage . . . . . . . . . . .
Clock input voltage . . . . .

Operating free-air temperature range: SN54LS490 . . . .

SN74LS5490
Storage temperaturerange . . . . . . . . . . . . s

NOTE 1: Voltage values are with respect 1o network ground terminal.

recommended operating conditions

A"
.7V
55V

. —55°C 10 126°C
.. 0°Cto70°C

. . —65°Cto 150°C

SN54L5490 SN74L8490 UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Vcc 4.5 5 55| 4.75 5 525| V
High-level output current, gy —400 —400 | A
Low-level output current, 1| 4 8| mA
Count frequency, feount 0 25 0 25 | MHz
Pulse width, t,y (any input) 20 20 ns
Clear or set-to-9 inactive-state setup time, tg, 254 254 ns
Operating free-air temperature, T -55 125 0 70| °C

$The arrow indicates that the falling edge of the clock pulse is used for reference.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? SNS4L.8490 SN74LS490 UNIT
MIN _TYPt MAX | MIN TYPE MAX
ViH High-leve! input voltage 2 2 v
ViL Low-tevel input voltage 0.7 0.8 \
ViK input clamp voltage Vee = MIN, fj = -18 mA —-1.5 -1.5 \"
Vee = MIN, Vig=2V,
VoH High-level output voltage cc H 25 34 2.7 3.4 v
VL = ViLmax
Vec=MIN,  1)5 =4ma 0.25 0.4 0.25 0.4
VoL  Low-level output voltage ViH=2V, v
ViL=ViLmax [loL=8mA 0.35 0.5
Clear,
Input current at V=7V 0.1 0.1
Iy maxi input volt set-to-9) Ve = MAX, mA
aximum input voltage Clock V| “55V 0.2 0.2
Clear,
! eer 20 20
HH High-level input current|set-to-9| Voo = MAX, V=27V BA
Clock 100 100
Clear,
. —-0.4 -0.4
TR Low-level input current | set-to-9| Vcg = MAX, V=04V mA
Clock —1.6 -1.6
los Short-circuit output current® Vee = MAX -20 -100 | —20 —100 | mA
Ice Supply current Vee = MAX, See Note 2 15 26 15 26 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

fan typical valuesare at Voc =5V, Tp = 25°C.

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,

NOTE 2: Igg is measured with all outputs open, both clear inputs gr

grounded.

following

tary connection to 4.5 V, and all other inputs
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TYPES SN54LS490, SN74LS490
DUAL 4-BIT DECADE COUNTERS

switching characteristics, Vcc =5 V, TA =25°C

FROM T0
PARAMETERY TEST CONDITIONS MIN TYP MAX |UNIT
(INPUT) (OUTPUT)
fmax Clock Qa 25 35 MHz
t 12 20
PLH Clock aa ns
tPHL 13 20
tPLH 24 39
Clock Qg.Q
tPHL ¢ 8- ~D CL=15pF, RL = 2 k& %6 39|
1 See Fi 2 N 32 54
PLH Clock ac ee Figure 2 and Note 4 ns
tPHL 36 54
tPHL Clear Any 24 39 ns
t Qa. Q 24 39
PLH Set-to-9 A 2D ns
tPHL Qg, Q¢ 20 36

1'max = maximum count frequency
tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output

NOTE 4: Load circuit is shown on page 3-11.

e e T S — . — — —— — — — — — — — — — — — —— i — v
SET-TO-9 ( N
13v 1
INPUT H 3v
| £ =32 ov
]
|
cenn | A i it sv
INPUT : 13v 13v
= 4 ov

|
h |
! [
le— g, —’: :0- twiclock) ¥

t

]

| 1 ‘

! | ! T 2 e v
1

T ! | ov

]

|
le—>— tpLH—Measure
tHL a1 tneq le—dl— tpHL—Measure

|
1 | | at the2 |
(I T\ ! T\! ) Vou Yt
OUTPUT Qp 1 13v | 13V 13V | 13v | :
i | I e —— VoL
| I

tpHL~Measure

L K—_"—
I"_.'— PHL | onL tpLH—Measure ——| ) H attnea
-—r—=l —<== a2 | | oG- — — VoH
OUTPUT Qg : ¥ 13v X 1a3v : 13v : 13v
| |\ > L | | Voo
r—.!— 1PHL | L L -Measme—ﬁ——ﬂ I‘—-’:— tpyL~Measure at tng
~=— "\ -\ tnea | 1 1 —=— = Vou
ouTPUT O¢ | L}ii.:iv : : 5+{|.3v : 13v | 13v
|
T T 5§ | | Vou
1 -
n.._.r_ PLH 1 -— tpLH-Measure at theg i p_.!_ tpHL—Measure at th490
| | 1 T ——— VoH
— Vou
VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supplied by a generator having the following characteristics: t, < 15 ns, t§ < 6 ns,PRR = 1 MHz, duty cycle
=50%, 2oyt =~ 50 chms.

FIGURE 2
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description

TTL TYPES SN54LS670, SN74LS670
MSI 4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS

BULLETIN NO. DL-S 7612122, MARCH 1974—REVISED OCTOBER 1976

SN54LS670 ... J OR W PACKAGE

Separate Read/Write Addressing Permits SN74LS670...J OR N PACKAGE
Simultaneous Reading and Writing {TOP VIEW) _
E ECT E OUTPUTS
Fast Access Times . . . Typically 20 ns Vec D‘},T,AWRVI; SE,;B WR,,NEA 2:;, on
Organized as 4 Words of 4 Bits wilistwllualln2iinllw]l]9
Expandable to 512 Words of n-Bits [ 11 1 L 1
For Use as: otoMA M Swo S
Scratch-Pad Memory D2 Q2
Buffer Storage between Processors
4 R 4
Bit Storage in Fast Multiplication Designs T DI ]B R]A 0] cln
3-State Outputs " H2H:H«HsHsH1 e
SN54L8170 and SN74LS170 Are Similar D22_03 D: "Rg Ra Q1 _Q3, GND
But Have Open-Collector Outputs DATA READ SELECT OUTPUTS
positive logic: see description

The SN54LS670 and SN74LS670 MSI 16-bit TTL register files incorporate the equivalent of 98 gates. The register file
is organized as 4 words of 4 bits each and separate on-chip decoding is provided for addressing the four word locations
to either write-in or retrieve data. This permits simultaneous writing into one location and reading from another word
location.

Four data inputs are available which are used to supply the 4-bit word to be stored. Location of the word is determined
by the write-address inputs A and B in conjunction with a write-enable signal. Data applied at the inputs should be in its
true form. That is, if a high-level signal is desired from the output, a high-level is applied at the data input for that
particular bit location. The latch inputs are arranged so that new data will be accepted only if both internal address gate
inputs are high. When this condition exists, data at the D input is transferred to the latch output. When the-write-enable
input, -Gy, is high, the data inputs are inhibited and their levels can cause no change in the information stored in the
internal latches. When the read-enable input, GR, is high, the data outputs are inhibited and go into the high-impedance
state.

The individual address lines permit direct acquisition of data stored in any four of the latches. Four individual decoding
gates are used to complete the address for reading a word. When the read address is made in conjunction with the
read-enable signal, the word appears at the four outputs.

This arrangement—data-entry addressing separate from data-read addressing and individual sense line—eliminates
recovery times, permits simultaneous reading and writing, and is limited in speed only by the write time
{27 nanoseconds typical) and the read time (24 nanoseconds typical). The register file has a nondestructive readout in
that data is not lost when addressed.

All inputs except read enable and write enable are buffered to lower the drive requirements to one Series 54L.S/74LS
standard load, and input-clamping diodes minimize switching transients to simplify system design. High-speed,
double-ended AND-OR-INVERT gates are employed for the read-address function and have high-sink-current,

three-state outputs. Up to 128 of these outputs may be wire-AND connected for increasing the capacity up to 512

words. Any number of these registers may be paralleled to provide n-bit word length.

The SN54LS670 characterized for operation over the full military temperature range of —55°C to 125°C; the
SN74LS670 is characterized for operation from 0°C to 70°C.

1-526
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TYPES SN54LS670, SN74LS670
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS

REVISED OCTOBER 1976

logic
WRITE FUNCTION TABLE (SEE NOTES A, B, AND C) READ FUNCTION TABLE (SEE NOTES A AND D)
WRITE INPUTS WORD READ INPUTS OUTPUTS
Wg Wa Gw 0 1 2 3 Rg Ra GR [e}} Q2 Qa3 Q4
L L L Q=D Qo Qp Qq L L L W0B1 WO0B2 WOB3 WO0B4
L H L Qq a=D Qq Qg L H L W1B1 W1B2 Wi1B3 W1B4
H L L Qo Qg Q=D Qg H L L W2Bt1 W2B2 W2B3 W2B4
H H L Qg Qg Qo Q=D H H L W3B1 W3B2 W3B3 W3B4
X X H Qo Qq Qp Qg X X H r4 z z r4
NOTES: A. H = high level, L = low level, X = irrelevant, Z = high impedance (off)
B. (Q = D) = The four selected internal flip-flop outputs will assume the states applied to the four external data inputs.
C. Qg = the level of Q before the indicated input conditions were established.
D. WOB1 = The first bit of word 0, etc.

functional block diagram

o1 ﬂDc . { r—_—l -
WORD 0 WORD 1 WORD 2 WORD 3 a1
02 [ I
:a D—*ﬂ -
ATA <
INPUTS > OUTPUTS
D3
3) [

- et

&

2}
Gw (13) (14} (4) an} s

o1
[J
"]
J
"]
[J
"]

2) [

wg Wa 8 R A
WRITE INPUT READ INPUT
1076
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TYPES SN541S670, SN741LS670
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vece P e e —— Vee
| 10008
b3 NoMm 2
b3 Raq
p:
INPUT -
>
<
S
OUTPUT

i
AA—O

VWV

Any D, B, or Wi Rgq =20 k2 NOM
GR: Rgq=6.67 k§2 NOM
Gw: Rgq =10 k2 NOM

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SupplyvoltageVcc(seeNote1) Y AV

Inputvoltage . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 7V
Off-state output voltage .. e e e e e e e e e e e e e e .. bbbV
Operating free-air temperature range: SN54LSG70 e e e e e e e e e e e e e e e —55 Cto 125°C

SN74LS670 . . . . . . . . i i it ... ... 0°C70°C
Storage temperature range . . . . . . . 4 . 4 e 4 e e e e e e e e e e e . ... —65°Cto150°C

recommended operating conditions

SN54LS670 SN74LS670
MIN NOM MAX [ MIN NOM MAX uNIT
Supply voltage, Voe 4.5 5 5.5 | 4.75 5 525 V
High-level output current, IgH -1 —26| mA
Low-level output current, 1oL 4 81 mA
Width of write-enable or read-enable pulse, ty 25 25 ns
) Da.ta input with respect to 10 10 ns

Setup times, high- or low-level data write enable, tsy(p)
(see Figure 2) Wr.ite select with respect to 15 15 ns

write enable, th{w)

Daia input with respect to

. 15 15 ns

Hold times, high- or low-level data write enable, th (D),
(see Note 2 and Figure 2) Write select with respect to 5 5 ns

write enable, ‘h({wW)
Latch time for new data, t)apch (see Note 3) 25 25 ns
Operating free-air temperature range, TA —55 125 0 70| °c

NOTES: 1. Voltage values are with respect to network ground terminal,

2. Write-select setup time will protect the data written into the previous address. If protection of data in the previous address is not
required, tgy(y) can be ignored as any address selection sustained for the final 30 ns of the write-enable pulse and during th(w)
will result in data being written into that location. Depending on the duration of the input conditions, one or a number of
previous addresses may have been written into.,

3. Latch time is the time allowed for the internal output of the latch to assume the state of new data. See Figure 2. This is important
only when attempting to read from a location immediately "after that location has received new data.
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4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS

REVISED DECEMBER 1980

TYPES SN541S670, SN74LS670

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS670 SN74LS670
PARAMETER TEST CONDITIONS! UNIT
MIN TYPF MAX | MIN TYPF MAX
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| V
Vik {input clamp voltage Vce = MIN, lj=—18 mA —-1.5 -15| Vv
} Ve = MIN, ViH=2V, loH=—1mA | 24 3.4
\ High-level output volta v
OH Tigh-leveloutputvoltage 1y = vy max ToH = —2.6 mA 24 31
Ve = MIN, ViH=2V, loL =4 mA 0.26 0.4 0.25 0.4
Vv Low-level output volt A
OL Tonlevel QUIPLTVONEE® | yiL = V)L max oL -8 mA 035 05
Off-state output current,
1 Vce = MAX, Vig=2V, Vo=27V 20 20 A
0zH high-level voltage applied cc H o s
Off-state output current,
1 Ve = MAX, ViH=2V, Vg=04V —-20 -20 A
ozL low-level voltage applied cc IH o K
Any D, R, orW 0.1 0.1
Vce = MAX, . .
I Inpu't curr:—fnt a: . CcC Gw 02 02] mA
maximum inpu e =
2 putvolteg Vi=7v CR 03 0.3
Veo=MAX, | AnvD.R.orW 20 20
IiH  High-level input current v Gy 40 40 | pA
Vi=2 GR 60 60
Any D, R, -0.4 -0.4
) Vee = MAX, ny D, orW
fjlL  Lowlevel input current Vi=04V Gy —0.8 -0.8 | mA
1= GR 12 1.2
lgs  Short-circuit output current8| Voo = MAX —-30 —130 | -30 -130 [ mA
lcc  Supply current Voo = MAX, See Note 4 30 50 30 50 | mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
iAlI typical values are at Vec=5V,Ta= 25°C.
Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTE 4: Maximum I¢c is guaranteed for the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all

address inputs are grounded and all outputs are open.

switching characteristics, Vcc =5V, Ta =25°C

PARAMETERY FROM T0 TEST CONDITIONS MIN  TYP MAX |UNIT
(INPUT) (OUTPUT)
t Cy =15pF, RL =2k, 23 40
PLH Read select AnyQ L= PR AL ns
tPHL See Figures 1 and 2 25 45
t 26 45
PLH Write enable AnyQ ns
tPHL CL=15pF, R =2kQ, 28 50
1 See Figures 1 and 3 25 45
PLH Data Any Q ‘gures 1 an ns
tPHL 23 40
tPZH CL=15pF, Ry =2kQ, 15 35 ns
Y : i 22 40
PZL Read enable AnyQ See Figures 1 and 4
tpPHZ CL=5pF, RL=2kQ, 30 50
ns
tpLz See Figures 1 and 4 16 35

9tp| 1 = propagation delay time, low-to-high-level output

propagation delay time, high-to-low-level output

tpzH = output enable time to high level
tpz| =oOutput enable time to low level
tpy z = output disable time from high level
tpz = output disable time from low level
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TYPES SN54LS670, SN74LS670
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vce
St
FROM QUTPUT &
T
UNDER TEST (See Note B)
. L ) 4
L 1~ 4
(See Note A) W Sk !!
Yy
1
J s2

NOTES: A. C_ includes probe and jig capacitance.
B. All diodes are TN916 or 1N3064. LOAD CIRCUIT

FIGURE 1

WRITE-SELECT - - —— - — =3V
INPUT Wp or Wg 1.3V

(See Note A) | | ov
DATA INPUT

D1, D2, D3, or D4
{See Note A}

WRITE-ENABLE
INPUT Gy

READ-SELECT
INPUT Rp or Rg
(See Note B)

OUTPUT
Q1,Q2,Q3,0r Q4

VOLTAGE WAVEFORMS {S1 AND S2 ARE CLOSED)

NOTES: A. High-level input pulses at the select and data inputs are illustrated; however, times associated with low-level pulses are measured
from the same reference points.

. When measuring delay times from a read-select input, the read-enable input is low.

. Input waveforms are supplied by generators having the following characteristics: PRR < 2 MHz, Z,,; &~ 50 £, duty cycle < 50%,
ty <15 ns, t, < 6 ns.

(el

FIGURE 2
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TYPES SN54LS670, SN74LS670
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

e —— — — — —— 3
DATA INPUT
D1, b2,D3,0r D4 l 1.3V
l ov
|
I —— = ——— — 3V
|
WRITE-ENABLE | Loy
INPUT Gy | I
ov
f—tpL1-+] ke nie]
———_——I— '—l'_—‘—'—— VoH
QUTPUT
Q1, Q2, Q3,0r Q4 1.3V 1.3V
T VoL
VOLTAGE WAVEFORM 1 (S1 AND S2 ARE CLOSED)
3v

DATA INPUT
D1, D2, D3, 0r D4

WRITE-ENABLE

INPUT Gy
|
|
|‘_+tPHL tPLH
——— : "_.:_ 3v
OUTPUT
Q1,Q2, 03, or Q4 1.3v 1.3V
———————————— ov

VOLTAGE WAVEFORM 2 (ST AND S2 ARE CLOSED)
NOTES: A. Each select address is tested. Prior to the start of each of the above tests both write and read address inputs are stabilized with
Wa = Rp and Wg = Rp. During the test GR is low.
B. Input waveforms are supplied by generators having the following characteristics: PRR <1 MHz, Z5,y = 50 £, duty cycle < 50%,
t, <15ns, t, <6 ns.

FIGURE 3
READ 3v
13V
ENABLE 13v
~— A4 ov
—tPZL —= f-tpLZo
—_ Ll xasv : | Stland
: |
WAVEFORM 1 S1 closed, 13V : H S2 closed 18V
{See Note A) S2 open —_——
! —E 2 v,
—tpzH —= tPHZ* 05 V05 V
| [ Y
OH
WAVEFORM 2 51 open, /- - <15V
(See Note A) S2 closed 1.3v S1 and i
=ov S2 closed
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS
NOTES: A. Waveforms 1 is for an output with internal conditions such that the output is low except when disabled by the read-enable input.
Waveform 2 is for an output with internat conditions such that the output is high except when disabled by the read-enable input.
. When measuring delay times from the read-enable input, both read-select inputs have been established at steady states.
. Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, 25, ® 50 , duty cycle < 50%,

t <16 ns, t, <6 ns. FIGURE 4

o
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JAN MIL-M-38510
Integrated Circuits




MILITARY PRODUCTS

MIL-M-38510 AND MIL-STD-883
Military High-Reliability Integrated Circuits

The Texas Instruments MIL-M-38510 and MIL-STD-883 programs offer several options designed to meet
system cost, reliability, lead time, and contract requirements. The following are the key features of the
options available for MIL-M-38510 and MIL-STD-883 Class B applications:

JAN-Processed TI SNJ

B Produced under MIL-M-38510
guidelines with all chips
manufactured in a DESC-certitied
front end facility

M Fully tested per MIL-STD-883
method 5004 Class B

B Includes device types covered by
MIL-M-38510 part numbers and cir-
cuits not yet covered by MIL numbers

B Electrical and mechanical characteris-
tics per TI data sheets

W Marked with 38510 part numbers
where applicable

B Each lot includes Certificate of
Conformance and Group A
Summary Report

M Approximately one-half the cost of
JAN-Qualified IC's

SNC/MACH-1V (883B)

M Cost effective — approximately one-
third the cost of JAN-Qualified IC's

B Produced under MIL-M-38510
guidelines with all chips
manufactured in a DESC-certified
front end facility

B Tested per MIL-STD-883 method
5004 Class B and TI
38510/MACH-IV specification,
Section 9 of this catalog

M Tested per MIL-STD-883 method
5004 Class B and TI
38510/MACH-1V specification,
Section 9 of this catalog

B Electrical and mechanical characteris-
tics per TI data sheets

M Available in broad product spectrum
including SSI, MSI, and LSI, both
bipolar and MOS

JAN-Qualified

B Qualified per MIL-M-38510 Class B

M Produced per MIL-STD-883 and
MIL-M-38510 Class B and appro-
priate slash sheets

B Produced in DESC-certified
domestic production facility

W Applicable devices and packages

PRODUCT alc|olelFla|i]afL]Tiv]|w
SERIES 54 TTL x{x[x|x X |x

SERIES 54H TTL x| x[x|x

SERIES 54L TTL * X
SERIES 54LS TTL x| x]x|x X [x

SERIES 548 TTL X|X|x]x X |x

LINEAR CONTROL X x|x

SERIES 55 INTERFACE | [x[ [x

MOS LSI ] X[x | x
LEAD FINISH 8 x|x|x[x x[x] |x|x
LEAD FINISH C/0 x{x X

* PER MIL-M-00385108, Class S.

TeExas lNSTRUgw ENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



MILITARY PRODUCTS

How to Order

See Tables |, 11 and il for device, package and lead-finish cross-reference.

o JAN-Processed/TI SNJ
Device type covered by 38510 part number: Device type not covered by 38510 part number:
Device SN5400J 883 Class B Device SN541.5298J 883 Class B
Order SNJ5400J SNJ541.5298J
) SNJ5400J : SNJ541.52984
M Markin
arking {38510/00104808 ¢ {385108
o SNC/MACH-IV
Device SNC5400J 883 Class B
Order SNC5400J
Marking SNC5400J
o JAN-Qualified
Device SN5400J 883 Class B
Order JM38510/00104BCB
Marking JM38510/00104BCB
Table | Part Numbers
EXAMPLE: 5400 TTL NAND gate in ceramic dual-in-line package to 883 Class B with standard tin-plated leads.
o JAN QUALIFIED JM 38510/ |00103 5 |
o JAN PROCESSED/TI SNJ SN 5400 00
* SNC/MACH-IV tSN 5400 00
| |
MIL-STD-883 CASE OUTLINE o LEAD FINISH -
CLASS B SCREENING ONLY AN PACKAGE SNC/MACH IV JAN TYPE  SNC/MACH-IV
A 1/4” x 1/4" FLAT-14 U/FB A SOLDER DiP 10
B/T* 174" x 1/8" FLAT-14 T B TIN-PLATE 00
C DIP-14 J C/iD* GOLD-PLATE 00
D 1/4” x 3/8” FLAT-14 w X OPTIONAL **
MIL-M-38510 SLASH SHEET E O e FLaT. .
AND DEVICE TYPE § Torgg Ye AT e
SEE TABLE It & Ilf H 14" x 1/8" FLAT-10 u
I T0-100 L
J  DIP-24 J
K /8" x 5/8” FLAT-24 w
L 3/8" x 12" FLAT-24 w
vV DIP-18 RE
*Per MIL-M-00385108B, Class S. ;v %’_’522 R
**Finish B or C at TI’s option. Devices wil! Y 703 —
be marked B or C as applicable, 2 1/4” X 3/8” FLAT-24 —
TPrefix designation for MOS/LSI is *"SMC."”"
§R denotes temperature range,
TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222
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MILITARY PRODUCTS

Screening — Class B
SNJ
JAN JAN SNC
QUALIFIED PROCESSED MACH-IV
SCREEN METHOD RAMT METHOD ROMT METHOD RAMT
Internal Visual (Precap) 322(}%825%“8 100% iggojgsc‘%nd Bl 100% 52503‘55?%"“ B | 100%
1008.1 1008.1 1008.1
Stabilization Bake 24 hrs min 100% 24 hrs min 100% 24 hrs min 100%
test Cond C test Cond C test Cond C
Temperature Cycling 1010.1CondC 100% 1010.1Cond C | 100% 1010.1CondC | 100%
2001.1 Cond E 2001.1 Cond E 2001.1 Cond E
Constant Acceleration (min) in Y, 100% (min) in Y, 100% (min) in Y, 100%
plane plane plane
Sea‘{g%g[':ss 1014.1 100% | 1014.1 100% | 1014.1(condC,) | 100%
JANstash-sheet Asappli- { Tldata Asappli- [ Tldata As appli-
electrical cable sheet cable sheet cable
Interim Electrical specifications electrical electrical
specifications specifications
1015.1 1015.1 10151
Burn-in test 160 hrs @ 100% 160hrs @ 100% 160hrs @ 100%
125°C min 125°C min 125°Cmin
Final Electrical Tests JAN slash-sheet Tl data Tidata
(a) Static tests electrical sheet sheet
(1) 25°C (Subgroup specifications 100% electrical 100% electrical 100%
1.table 1. 5005.3) specifications specifications
{2) Max and min
ratebd op. tesrrzzpaenrgt;re 100% 100% 100%
I .
{3ble 15005 3 Note !
(b) Dynamic tests and
switching tests 25°C 100% 100%
(subgroup4and9.
fable 1. 5005.3)
(c) Functional test
25°C (subgroup 7. 100% 100% 100%
fable 1. 5005.3)
Qualification or quality 5005.3 per 5005.3 per 5005.3 per
conformance inspection ClassB 38510 Class B 38510 ClassB 38510
Note 2 Note 2
External Visual 2009.1 100% | 2009.1 100% | 2009.1 100%
NOTES: 1. Temperaturé guardband test may be used in lieu of 100% test for digital bipolar only.
2. Group A per 5005,3. Generic data available for groups B, C, and D.
For MIL-M-38510/MIL-STD-883 Class A/S
For critical space and satellite applica- CIRCUIT CIRCUIT
tions, SAMSO Class S JAN-Qualified TYPE JAN NO. TYPE JAN NO.
TTL flat pack devices are available per SN54L54T JM38510/04104STD SN5402T JM38510/00401STD
MIL-M-0038510B including: SN54L71T JM38510/02101STD SN5404T JM38510/00105STD
CIRCUIT SN54L74T JM38510/02105STD SN5410T JM38510/00103STD
TYPE JAN NO. SN54L78T JM38510/02104STD SN5420T JM38510/00102STD
SN54L00T JM38510/02004STD SN54L86T JM38510/02601STD SN5440T JM38510/00301STD
SN54LO1T JM38510/02006STD SN54L91T JM38510/02806STD SN5472T JM38510/00201STD
SN54L02T JM38510/02701STD SN54L95T JM38510/02801STD SN5473T JM38510/00202STD
SN54L04T JM38510/02005STD SN54L1217 JM38510/04201STD SN5474T JM38510/00205STD
SN54L10T JM38510/02003STD SN54L122T JM38510/04202STD SN5493T JM38510/01302STD.
SN54L20T JM38510/02002STD SN54L164T JM38510/02802STD SN5495T JM38510/00901STD
SN54L30T JM38510/02001STD SN5400T JM38510/00104STD SN54121T  UM38510/01201STD
SN54L51T JM38510/04101STD SN5401T JM38510/00107STD SN54H00T  JM38510/02304STD
TEXAS INSTRUMENTS
INCORPORATED
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MILITARY PRODUCTS

TABLE 1. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE

JAN CKT JAN CKT JAN CKT JAN CKT

/NO. TYPE /NO. TYPE /NO. TYPE /NO. TYPE
00101 5430 01307 5490 03001 15930 06005 105071
00102 5420 01308 54192 03002 15935 06006 105091
00103 5410 01309 54193 03003 15936 06101 10531 %
00104 5400 01310t 54196 03004 15946 06102 106311
00105 5404 01311t 54197 03005 15962 06103 105761
00106 5412 01312t 54177 03101 15932 06104 10535}
00107 5401 01401 54150 03102 15944 06201 10504
00108 5405 01402 9312% 03103 15957 06202 10597
00109 5403 01403 54153 03104 15958 07001 54S00
00201 5472 01404 9309 03105 15933 07002 54503
00202 5473 01405 54157 03201 15951 07003 54504
00203 54107 01406 54151 03301 15945 07004 54505
00204 5476 01501 5475 03302 15948 07005 54510
00205 5474 01502 5477 03303 15950 07006 54520
00206 5470 01503 54116 03304 9094 07007 54522
00207 5479¢ 01504 93141 03501 MHO0026 07008 54530
00301 5440 01601 5408 04001 54H50 07009 545133
00302 5437 01602 5409 04002 54H51 07010 545134
00303 5438 01701 54174 04003 54H53 07101 54574
00401 6402 01702 54175 04004 54H54 07102 548112
00402 5423 01703t 64173 04005 54H55 07103 548113
00403 6425 01801 54170 04101 54L51 07104 545114
00404 5427 01901 54180 04102 54154 07105 545174
00501 5450 02001 54130 04103 54155 07106 545175
00502 5451 02002 54120 04104¢ 54154 07201 54540
00503 5453 02003 54110 04201 541121 07301 54502
00504 5454 02004 541.00 04202 541122 07401 54551
00601 5482 02005 54L04 04301 93L18 07402 54564
00602 5483 02006 541L01/54L.03 04401 93L24 07403 54565
00603 93041 02101 54171 045011 93L14 07501 54586
00604 5480 02102 54L72 . 04502t 93L08 07502 545135
00701 5486 02103 541.73 04601 93L09 07601t 545194
00801 5406 02104 54L78 04602 93L12 07602t 545195
00802 5416 02105 64174 04603 93L22 07701t 545138
00803 5407 02201 654H72 05001 4011A 07702t 545139
00804 5417 02202 54H73 05002 4012A 07703t 545280
00805 5426 02203 54H74 05003 4023A 07801 545181
00901 5495 02204 54H76 05101 4013A 07802 545182
00902 5496 02205 54H101 05102 4027A 07901 645151
009203 54164 02206 54H103 05201 4000A 07902 548153
00904 54165 02301 54H30 05202 4001A 07903 548157
00905 54194 02302 54H20 05203 4002A 07904 545158
00906 54195 02303 54H10 05204 4025A 07905 545251
009071 9300% 02304 654H00 05301 4007A 07906 545257
00908t 9328 02305 54H04 05302 4019A 07907 545258
00909t 54198 02306 54H01 05303 4030A 08001 54511
009101 54166 02307 54H22 05401 4008A 08002 545815
01001 5442 02401 54H40 05501 4009A 08003t 54508
01002 5443 02501 54L90 05502 4010A 08004t 54509
01003 5444 02502 54L93 05503 4049A 08101 545140
01004 5445 02503 541193 05504 4050A 08201 54585
01005 54145 02504 93L10 05505 4041A 10101 uA741
01006 5446 02505 93L16 05601 4017A 10102 uA747
01007 5447 02601 541.86 05602 4018A 10103 LM101A
01008 5448 02701 54102 05603 4020A 10104 LM108A
01009 5449 02801 54195 05604 4022A 10105 LH2101A
01101 54181 02802 54L164 05605 4024A 10106 LH2108A
01102 54182 02803 93L.28% 05701 4006A 10107 tM118
01201 54121 02804 93L00 05702 4014A 10201 uA723
01202 54122 02805 76L70 05703 4015A 102021 LM104
01203 54123 02806¢ 54L91 05704 4021A 10203t LM105
01204 9601 02901 64142 05705 4031A 10301 uA710
01205 9602 02902 54143 05706 4034A 10302 uA711
01301 5492 02903 54L44 05801t 4016A 10303 LM106
01302 5493 02904 54L46 06001 105011 10304 LM111
01303 54160 02905 54147 06002 10502% 103051 LM2111
01304 54163 02906 76L42A 06003 105053 10401 55107
01305 54162 02907 93L01 06004 105061 10402 55108
01306 54161

NOTE: Only the basic JAN and commercial numbers are shown.
T Slash sheets not released as of date of this publication.

£ Not recommended for new designs.

# Class S only. !
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MILITARY PRODUCTS

TABLE 1. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE

JAN. CKT JAN. CKT JAN, CKT JAN. CKT
INO. TYPE /NO. TYPE /NO. TYPE /NO. TYPE
10403 55114 15802 9317 30104 54L5113 31001 54LS11
10404 65115 15901 9300 30105 5415114 31002 64LS15
10405 65113 15902 9328 30106 5415174 31003 541521
10406 7831 16001 9334 30107 65415175 31004 541508
10407 7832 16101 5432 30108 5415107 31101 541585
105011 uA733 16201 5428 30109 54L5109 31201+t 64LS83A
10601 LM102% 20101 654186 (PROM 512} 30110 54L576 31202t 5415283
10602 LM110 20102 MCM5304 1 30201 54L540 31301 541513
10603t LM2110 20103t IM5603A 30202 541837 31302 541514
10701 LM109 20201t IM5603 (PROM 1024} 30203 541838 31303 54L5132
10702t LM140-12 20202t iM5623 30204 541528 31401t 5415123
10703t LM140-16 203011 AM27510 30301 541502 31402t 54LS221
107041 LM140-24 20302t AM27511 30302 541527 31403t 5415122
10801 3018A 20401t IM5604 30303 54L.5266 315011 541590
10802 3045 20402t IM5624 30401 541551 31502t 54L593
109011 SE555 20501t HHX7620-8 30402 541554 31503t 541.5160
109021 SE556 205021 HMX7621-8 30501 541832 315041 54LS161
15001 5485 20601t HMX7640-8 30502 54L586 316051 54L5168
15101 5413 20602t HMX7641-8 30601t 5415194 315061 54L5169
15102 5414 23001t 93410 (256 RAM) 30602t 54L5195 315071 5415192
15103 54132 23002t 93411 (256 RAM) 30603t 54L595 31508t 5415193
15201 54154 23003t 93421 30604t 541.596 315091 5415191
15202 54156 23501 TMS4060 (4K RAM) 30605t 5415164 315101 64L592
15203 54156 23502 TMS4050 (4K RAM) 306061 5415295 31511t 6415162
16204 8250 23503 TMS4060 (4K RAM) 30607t 54LS395 31512t 54L5163
15205 8251 23504 TMS4050 (4K RAM) 30701t 541.5138 31513t 5415190
15206 8252 30001 54L.S00 30702t 54L5139 31601t 641575
16301 654125 30002 641503 30703t 6541542 31602t 6415279
15302 64126 30003 54L504 30704t 541547 31701+ 5415124
15401t 54120 30004 64L505 30801 5415181 31702t 6415324
15501 54H08 30005 54L510 30901t 6415151 31801t 54L5261
15502 54H11 30006 541812 30902t 65415153 31901+ 64LS670
16503 54H21 30007 64LS20 30903t 64L5157 320011 5415196
15601 54147 30008 6541522 30904+ 65415158 320021t 5415197
16602 54148 30009 54L.S30 309051 5418251 32003t 5415290
15603 9318% 30101 541.873 30906t 5415257 32004t 5415293
15701 9338 30102 54LS74 30907+ 6415258 32102t 541526
15801 9321 30103 54L5112 30908t 5418253

NOTE: Only the basic JAN and commercial numbers are shown.

T Slash sheets not released as of date of this publication,

¥ Not recommended for new designs.
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MILITARY PRODUCTS

TABLE II. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE

TTL CKT JAN TTL CKT JAN
54 SERIES TYPE /NO. 54L SERIES TYPE /NO.
CKT JAN CKT JAN
TYPE /NO. 54132 15103 TYPE INO. 541532 30501
54145 01005 541837 30202
5400 00104 54147 15601 54L00 02004 54LS38 30203
5401 00107 54148 15602 54L01 02006 54L540 30201
5402 00401 54150 01401 54102 02701 541.542 30703t
5403 00109 54151 01406 54103 02006 541547 30704t
5404 00105 54153 01403 54104 02005 541.551 30401
5405 00108 54154 15201 54L10 02003 54L554 30402
5406 00801 54155 15202 541.20 02002 54LS73 30101
5407 00803 54156 15203 54L.30 02001 541574 30102
5408 01601 54157 01405 54142 02901 54L875 31601t
5409 01602 54160 01303 54143 02902 54L576 30110
5410 00103 54161 01306 54144 02903 54LS83A 31201
5412 00106 54162 01305 54146 02904 54L585 31101
5413 15101 54163 01304 54147 02905 541586 30502
5414 15102 54164 00903 54151 04101 541590 31501t
5416 00802 54165 00904 541.54 04102 54L.892 31511t
5417 00804 54166 00910t 54154 04104¢ 54L593 31502t
5420 00102 54173 01703t 54155 04103 54L595 30603t
5423 00402 54174 01701 54171 02101 541596 30604t
5425 00403 54175 01702 54172 02102 54LS107 30108
5426 00805 54177 01312t 54L73 02103 54L8109 30109
5427 00404 54180 01901 54L74 02105 54LS112 30103
5428 16201 54181 01101 54178 02104 54LS113 30104
5430 00101 54182 01102 54186 02601 54LS114 30105
5432 16101 54186 20101 541,90 02501 54L5122 31403t
5437 00302 54192 01308 54191 02806 5415123 31401t
5438 00303 54193 01309 54193 02502 5415132 31303
5440 00301 54194 00905 54L95 02801 54LS138 30701t
5442 01001 54195 00906 54L121 04201 54L5139 30702t
5443 01002 54196 01310t 541122 04202 5415151 309011
5444 01003 54197 01311t 541164 02802 5418163 30902t
5445 01004 54198 009091 541193 02503 5415157 30903t
5446 01006 54LS168 30904t
5447 01007 - 64LS160 31503t
5448 01008 54LS161 31504t
5449 01009 54L5162 31510t
5450 00501 5415163 31512t
5451 00502 54LS164 30605t
5453 00503 TTL 54LS169 31506t
5454 00504 54H SERIES 5415174 30106
5470 00206 CKT JAN 54LS175 30107
5472 00201 TYPE /NO. TTL 64LS181 30801
5473 00202 54LS SERIES 6415190 31509t
5474 00205 54H00 02304 CKT JAN 5415191 31513t
5475 01501 54H01 02306 TYPE /NO. 5415192 31507t
5476 00204 54H04 02305 54L5193 31508t
5477 01502 54H08 15501 54LS00 30001 5418194 30601t
5480 00604 54H10 02303 541.502 30301 6415195 30602t
5482 00601 54H11 15502 541503 30002 64LS196 32001t
5483 00602 54H20 02302 541504 30003 54LS197 32002t
5485 15001 54H21 16503 54LS05 30004 54LS221 31402t
5486 00701 54H22 02307 541508 31004 5415251 30905t
5490 01307 54H30 02301 541510 30005 54LS253 30908t
5492 01301 54H40 02401 54LS11 31001 6418257 30906t
5493 01302 54H50 04001 541512 30006 5415258 30907t
5495 00901 54H51 04002 541513 30301 5415261 31801t
5496 00902 54H53 04003 541514 31302 64SL266 30303
54107 00203 54H54 04004 541515 31002 6415279 31602t
54116 01503 64H55 04005 541520 30007 5415283 31202t
54120 154011t 54H72 02201 541521 31003 54LS290 32003t
54121 01201 54H73 02202 541522 30008 54LS293 32004t
54122 01202 54H74 02203 541526 32102t 5415295 306061
54123 01203 54H76 02204 641527 30302 5415324 31702t
54125 15301 54H101 02205 541528 30204 64LS395 30607t
54126 15302 54H103 02206 541.530 30009 64LS670 31901t

NOTE: Only the basic JAN and commercial numbers are shown,
tSlash sheets not released as of the date of this publication.
tNot recommended for new designs,

¢Class S only,
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MILITARY PRODUCTS

TABLE II. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE

TTL MOS
54S SERIES Lsli
CKT JAN CKT
TYPE /NO. TYPE

54500 07001 TMS4050
64502 07301 TMS4050
54503 07002 TMS4060
54504 07003 TMS4060
54505 07004

54508 080031

54509 080041

64510 07005

54511 08001

54515 08002

54520 07006

54822 07007

64530 07008

54540 07201

54851 07401

54564 07402

54565 07403

54574 07101

54585 08201

54586 07501

545112 07102

545113 07103

545114 07104

545133 07009 !
545134 07010

545135 07502

545138 07701t

645139 07702t

545140 08101 '
545151 07901

545163 07902

648157 07903

545158 07904

545174 07105

545175 07106 !
545181 07801

545182 07802

545194 07601t

545195 076021

545251 07905

545257 07906

545268 07907

545280 07703t

NOTE: Only the basic JAN and commercial numbers are shown.
Slash sheets not released as of date of this publication,

JAN
/NO.

23502 (4K RAM)
23504 (4K RAM)
23501 (4K RAM)
23503 (4K RAM)

LINEAR
CONTROL
SERIES
CKT JAN
TYPE /NO.
LM101A 10103
LM104 102021
LM105 10203t
LM106 10303
LM108A 10104
LM109 10701
LM111 10304

LM118 10107

LM140-12 10702t
LM140-15 10703t
LM140-21 10704t

SE655 109011
SEG56 10902t
uA710 10301
uA711 10302
uA723 10201
uA733 105011
uA741 10101
uA747 10102
LINEAR
INTERFACE
SERIES
CKT JAN
TYPE /NO.
55107 10401
55108 10402
55113 10405
55114 10403
55115 10404

TEXAS INSTRUMENTS

INCORPORATED
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38510/MACH IV PROCUREMENT SPECIFICATION

1.0

1.1

2.0

2.1

2.2

38510/MACH 1V PROGRAM

SCOPE

This specification establishes standards for materials, workmanship, performance
capabilities, identification, and processing of high-reliability- monolithic integrated
circuits.

Intent

The intent of this document is such as to recognize that quality and reliability are built into,
not fested into, a product. There is no specification or screening procedure that can
substitute for inherent, built-in reliability. However, it must be realized that irrespective of
lot quality, there will always be some small percentage of devices that are subject to early
failure {infant mortality), A well engineered screening procedure will eliminate most, if not
all, of these early failures. Secondly, the screening and acceptance testing described herein
will also serve to demonstrate, with a high degree of statistical confidence, that the required
levels of quality and reliability have, in fact, been built into the product.

APPLICABLE DOCUMENTS
The following specifications and standards, of the issue in effect on the date of invitation
for bids or request for proposal, form a part of this specification to the extent specified

herein:

Specifications

Military
MIL-M-55565 Microcircuits, Packaging of
MIL-M-38510 Microcircuits devices, general specification for

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



38510/MACH 1V PROCUREMENT SPECIFICATION

2.3

2.4

25

Standards

Military
MIL-STD-105 -
MIL-STD-883
MIL-STD-790
MIL-STD-1276

MIL-STD-1313

Sampling Procedures and Tables for
Inspection by Attributes

Test Methods and Procedures for
Microelectronics

Reliability Assurance Program for
Electronic Parts Specification

Leads, Weldable, for Electronic
Components Parts

Microelectronics Terms and Definitions

Detail Specifications

SNXXXX (Bipolar) ~ Detail Specification for a Particular
TMSXXXX (MOS LSI)  Part Type (e.g., Manufacturer’s

TFEXXXX (CMOS)

Data Sheet)

Precedence of Documents

For the purpose of interpretation, in case of any conflicts, the following order of
precedence shall apply:

a)

b)

c)

d)

Purchase Order

—The purchase order shall have
precedence over any referenced
specification.

Detail Specification —The detail specification shall have

precedence over this specification
and other referenced specifications.

This Specification —This specification shall have

Referenced
Specifications

precedence over all referenced
specifications.

—Referenced Specifications shall apply
to the extent specified herein.

Federal and/or military specifications and standards required shall be obtained from the
usual government sources.

TEXAS INSTRUMENTS
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38510/MACH IV PROCUREMENT SPECIFICATION

3.0 GENERAL REQUIREMENTS

The individual item requirements shall be as specified herein and in accordance with the
applicable detail specification, In the event of any conflict between the requirements of this
specification and the detail specification, the latter shall govern. The static and dynamic
electrical performance requirements of the integrated circuits plus absolute maximum

ratings and test methods shall be as specified in the detail specifications.

3.1.1 Definitions

a)

b)

c)
d)

e)

f)

3.1.2 Terms and Definitions

LTPD

y

MRN

Production
Lot

Inspection
Lot

c

Lot Tolerance Percent Defective shall be as
defined by MIL-M-38510.

Lambda, stated in percent per 1000 hours as
defined by MIL-M-38510.

Minimum reject number as defined by MIL-M-38510.

For the purpose of this specification, a production
lot shall be defined per MIL-M-38510.

An inspection lot shall be as defined in
MIL-M-38510.

Acceptance number as defined by MIL-M-38510.

Terms and definitions shall be as defined in MIL-STD-1313.

3.1.3 Classification of Requirements

The requirements for the integrated circuits are classified herein as follows:

Requirement Paragraph
Process Conditioning, Testing and Screening 3.2
Qualification 3.3
Design and Construction 3.4

TEXASI INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012 o DALLAS, TEXAS 75222



38510/MACH IV PROCUREMENT SPECIFICATION

3.2

3.3

3.4

3.4.1

3411

Marking of Integrated Circuits 3.5
Product Assurance 3.6
Workmanship 3.7
Performance Capabilities 3.8
Quality and Reliability Assurance Program Plan 3.9

Process Conditioning, Testing and Screening

Three levels of screening and quality assurance for integrated circuits are provided for in this
specification. Process conditioning, testing and screening shall be as specified in 4.3 and the applicable
figure for the appropriate quality assurance level stated on the purchase order and defined as follows:

PART NUMBER PREFIX APPLICABLE

SCREENING LEVEL BIPOLAR CMOS MOS LS FLOW CHART
38510/883 Class A (Level 1V) SNH Not Avail.[ Not Avail. Figure 4
SNC TFC Figure 3
38510/883 Class B (Level I11) SNiC Fiqure 2
38510/883 Class C (Level 1) SNM TFM Not Avail. Figure 1

Qualification

Vendor qualification for delivery of integrated circuits to this specification shall be as
specified in paragraph 4.2.

Design and Construction

Integrated circuit design and construction shall be in accordance with the requirements
specified herein and in the applicable detail specification.

Topography

Integrated circuits furnished under this specification shall have topography information
available for review by procuring activity. The information made available shall provide
sufficient data for thorough circuit design, application, performance, and failure analysis
studies.

Monolithic Die Topography

An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times
the die (chip) size showing the topography of elements formed on the silicon monolithic die
shall be available for review. This shall be identified with the specific detail integrated circuit
part-type in which it is used and the applicable detail specification.

TeExAS INSTRUMENTS
INCORPORATED
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2225 SYX31 ‘SV1IVQ ¢ ZIOS XOH 321440 1SOd

8-6

A3ILVHOJHOONI

SINTIWNNAYLSN] SYXd]

APPLICABLE APPLICABLE

OPERATION PARAGRAPH l OPERATION PARAGRAPH _—l
PROCESS TO DIE 16 GRoue A 44 PROCESS TO DIE 36 }’;’h;‘;ﬁf,i‘;‘?gm
MOUNT AND BOND : LOT ACCEPTANCE 4 MOUNT AND BOND s MILSTD 885 . 4314

l ‘ ‘ METH 1015, COND. D
VISUAL PRE-CAP EXTERNAL VISUAL VISUAL PRE-CAP - ‘
MILSTD-883 4312 MILSTD883 43.13 MILSTD-883 4313 BURN-IN, 125°C
METHOD 2010 COND. B METH. 2009 AS DEFINED HEREIN 160 HRS MIN, MILSTD-883 4310
& I METH 1015
STABILIZATION BAKE STABILIZATION BAKE l
¢ FINISHED- INV. CONTROL
24 HRS., 150°C 432 24 HRS., 150° 432 FINAL ELECTRICAL TEST
MIL-STD.883, METH. 1008 GOODS STOCK kg PROCESS ORDER MIL-STD-883, METH 1008 SETH 439
TEMP. CYCLE TEMP.CYCLE ‘
PREPARATION FOR
MIL-STD-883 434 5.0 MILSTD-883 434
METH. 1010, COND. C DELIVERY METH. 1010, COND. C GROUP A LOT ACCEPTANCE a4
CENTRIFUGE, Yq afr;r;:;:g&,v,
MIL-STD-883 436 -STD- 436
METH, 2001, COND. E SHIP METH. 2001, COND. D EXTERNAL VISUAL INSPECTION | 4.3.14
VISUAL VISUAL
FINISHED- INV.CONTROL .

INSPECTION 43132 INSPECTION 43137 GOODS STOCK PROCESS ORDER
FINE LEAK, 5 X 10-8 FINE LEAK, 5 x 10-8
MIL-STD-883 437 MIL-STD 853 437 PREPARATION FOR DELIVERY 5.0
METH. 1014 METH. 1014
GROSS LEAK GROSS LEAK l
MILSTD-883 438 MIL-STD-883 438 SHIP
METH. 1014, COND. C . METH, 1014, COND. C
FINAL ELECTRICAL TEST INTERIM ELECTRICAL TEST
SET ) 439 SET I 439

FIGURE 1-FLOW CHART FOR 38510 CLASS C LEVEL |

>
>

L, |

FIGURE 2—-FLOW CHART FOR MOS LSI
38510 CLASS B (LEVEL 111 SMC)

NOILVII4iJ3dS LINIWIHNIO0Hd Al HOVIN/01G8E
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OPERATION

APPLICABLE
PARAGRAPH

APPLICABLE

[ | OPERATION PARAGRAPH i
o
PROCESS TO DIE 36 e gy HRMIN., 125°C 2310 PROCESS TO DIE 36 RECORDED DC DATA, 25°C aan
MOUNT AND BOND b A MOUNT AND BOND ! DELTA CALCULATION
3 METH. 1015 A
VISUAL PRE-CAP
;IAISUA;rL PRE-CAP FINAL ELECTRICAL TEST 439 MILSTD-883 4312 ggirAl:. ELECTRICAL TEST a3n
ILSTD-883 4311 SET1 3 METH. 2010, COND. A
METH. 2010, COND. B ‘
l STABILIZATION oBAKE FINE LEAK, 1 x 10~8
STABILIZATION BAKE 24 HRS, MIN. 150°C 432 MILSTD-883 437
24 HRS., 150°C 432 GROUP A LOT ACCEPTANCE a4 MIL-STD-883, METH 1008 METH. 1014
MIL-STD-883, METH. 1008 j
| T b ¥
& TEMP.CYCLE 434 1 GROSS LEAK 438
MILSTD-883 3.4 MILSTD-883 ..
TEMP.CYCLE EXTERNAL VISUAL
e CveLl 434 [Pt 4313 METH. 1010, COND. C METH. 1014 COND, C
METH. 1010, COND. C METH. 2009 i
| l CENTRIFUGE, Yq
MIL-STD-883 436 ‘GROUP A LOT ACCEPTANCE 4.4
CENTRIFUGE. Y 38 FINISHED- ¥ nv. conTROL METH., 2001, COND. E
- PROCESS ORDER
METH. 2001, COND. E GOODSSTOCKS | | v v
VISUAL RADIOGRAPHIC INSPECTION
INSPECTION 43132 MIL-STD-883 4312
METH. 2012
VISUAL
PREPARATION FOR DELIVERY 5.0
INSPECTION 43.132 *
0-8 EXTERNAL VISUAL
v R o A
METH. 1014 METH, 2009
FINE LEAK, 5 X 10-! A -
S ! =
GROSS LEAK FINISHED- INV, CONTROL
l MILSTD883 438 GOODSSTOCK g PROCESS ORDER
METH. 1014, COND. C
GROSS LEAK ; ‘
MILSTD.883 438
METH. 1014, COND. C
l INTERIM ELECTRICAL TEST 439 A PREPARATION FOR DELIVERY 5.0
SETI
INTERIM ELECTRICAL TEST 439 v l
SETH - Y
] RECORDED DC DATA, 25°C 439
BURN-IN 240 HRS., 125°C
MIL-STD-883 43.10
METH. 1015

FIGURE 3—- FLOW CHART FOR 38510 CLASS B LEVEL 111

FIGURE 4—FLOW CHART FOR 38510 CLASS A LEVEL IV

NOILYII4133dS LINIWIHNJIO0Hd Al HIVIN/OLSBE
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38510/MACH IV PROCUREMENT SPECIFICATION

3.4.1.2

34.2

3.4.2.1

3.4.2.2

343

3.4.3.1

Die Intraconnection Pattern

An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times
the die (chip) size showing the specific intraconnection pattern utilized to intraconnect the
elements in the circuit. This shall be in the same scale as the die topography 3.4.1.1 so that
the elements utilized and those not being used can easily be determined.

Materials

Materials shall be inherently non-nutrient to fungus and shall not blister, crack, outgas,
soften, flow or exhibit other immediate or latent defects that adversely affect storage,
operation or environmental capabilities of integrated circuits.

Material Selection

Materials selected for use in the construction of the integrated circuits shall be chosen for

maximum suitability for the application. This shall include consideration of the best balance
for:

a) Electrical performance

b} Thermal compatibility and conductivity

c) Chemical stability including resistance to deleterious interactions with other
materials

d) Metallurgical stability with respect to adjacent materials and change in crystal

configuration

e) Maximum stability with regard to continued uniform performance through the
specified environmental conditions and life.

Foreign Materials

No lacquer, grease, paste, desiccant or other similar foreign encapsulant or coating material
shall be included in the circuit enclosure nor applied to any part of the internal circuit
assembly.

Mechanical

Case

Each integrated circuit shall be securely mounted and hermetically sealed within a case

designed and constructed to conform to the outline and physical dimensions shown in the
detailed specification.

TEXAS INSTRUMENTS
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38510/MACH IV PROCUREMENT SPECIFICATION

3.4.3.2

3433

3.4.3.3.1

3.4.3.3.2

3.43.33

3.4.3.34

Interconnections

Interconnections within the integrated circuit case shall be minimized and there shall
be no wire crossovers. Circuit intraconnections by means of wire jumpers shall not be
used. (See Note 6.2)

Leads

Lead material, construction, and outline shall be as specified on the detail specification and
shall be capable of meeting the solderability test of MIL-STD-883, Method 2003. (See
note 6.4).

Lead Size
Lead outline and dimensions shall be as specified in the detail specification.
Lead Surface Condition

Leads shall be free of the following defects over their entire length when inspected under a
minimum of 4X magnification:

a) Foreign materials adhering to the leads such as paint, film, deposits and dust.
Where adherence of such foreign materials is in question, leads may be subjected
to a clean, contaminant-free (e.g., oil, dust, etc.), filtered air stream (suction or
expulsion) of 88 feet per second maximum, or a wash/rinse as necessary and
reinspected. '

b) Nicks, cuts, scratches or other surface defacing defects which expose the base
metal.

Lead Straightness

Leads shall be aligned within a 0.050-inch diameter, 0.050-inch length cylinder concentric
to the point of lead emergence from the case and the X-axis (the axis parallel to the lead
axis). Along the remaining lead length, there shall be no unspecified bend whose radius is
less than 0.10 inch and no twist whose angle is greater than 30° (ribbon leads, only).

Preformed Leads

Preformed leads, when specified, shall be in accordance with the detail specification. The
part number of the integrated circuit shall remain as specified in the applicable detail
specification or purchase order, the applicable suffix designation shall appear on the
purchase order but shall not be marked on the device.

TeEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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38510/MACH IV PROCUREMENT SPECIFICATION

3.4.3.3.5 Carriers (Mech-Pak Carrier)

3.5

3.5.1

35.2

353

Carrier-matrix assemblies consisting of individually mounted integrated circuits shall be
furnished when so specified by purchase order. The individual carriers shall have provisions
for use with automatic test equipment contacts. Devices supplied ‘“‘clipped-out”’ of the
Mech-Pak Carrier shall be supplied in the Barnes Carrier type 029-188 or equivalent.
(Applicable to Flat Packs only.)

Marking of Integrated Circuits
Legibility

All marking shall be permanent in nature and remain legible when subjected to specified
operating, storage, and environmental requirements. Al markings shall be insoluble in
standard solvents such as trichlorethylene, water and xylene.

Marking Details

Marking of the integrated circuits shall be located as follows unless otherwise specified in
the detail specification:

a) TO-99, TO-100, and similar “can” cases shall be marked on the top of the case.
Where space limitations exist, the side of the case may be used.

b) Flat Packs shall be marked on the top of the case. Where space limitation exists,
the bottom of the package may be utilized as necessary. As a minimum the top of
the package shall show the manufacturer’s identification mark or symbol, the
device part number, date code, and pin 1 orientation mark (where applicable).

c) Dual-in-line plug-in packages shall be marked in the same manner as flat packs.
Required Device Marking

a) Index point indicating the starting point for numbering of leads shall be as
indicated in the detail specification. The indexing point may be a tab, color dot,
or other suitable indicator.

b) Manufacturer’s identification mark or symbol.
c) A lot date code indicating the week of initial submission for screening or
inspection. The date code shall be as follows:

1 EIA four-digit date code, the first two numbers shall be the last
two digits of the year, the last two numbers shall indicate the
calendar week.

912
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38510/MACH IV PROCUREMENT SPECIFICATION

3.6

3.6.1

3.6.2

3.6.3

2) EIA three-digit date code (when limited by space available), the
first number shall be the last digit of the year, the last two
numbers shall indicate the calendar week.

d) Manufacturer’s part number defining circuit type and applicable
MIL-STD-883 screening level and MIL-M-38510 product assurance level as
defined in paragraph 3.2

e) Individual device serial number is required for Class A (SNH).
f) A dot to indicate acceptance by Radiographic inspection.
NOTE:

When a color dot is used to identify pin one, the radiographic inspection
acceptance dot shall be placed on the bottom of the package.

g) Country of origin shall be per U.S. Customs codes.

Product Assurance

The manufacturer shall establish and maintain a reliability assurance program that complies
with the basic intent of MIL-STD-790. Furthermore, it is intended that each integrated
circuit delivered shall be free of any defect in design, material, manufacturing process,
testing and handling, which would degrade or otherwise limit its performance when used
within the specified limits.

Visual and Mechanical Examination

Integrated circuits shall be examined to verify that material, design, construction, physical
dimensions, marking and workmanship are in accordance with the specified acceptance
criteria.

Test Equipment

The manufacturer shall prepare and maintain a current list, by name and drawing number or
other unique identification, of test equipment used in the manufacturing and testing of
devices submitted for acceptance inspection under this specification. This list shall be made
available to the procuring activity representative upon request.

Process Controls

Each integrated circuit shall be constructed by manufacturing processes which are under the
surveillance of the manufacturer’s Quality Control department. The processes shall be
monitored and controlled by use of statistical techniques in accordance with published
specifications and procedures. The manufacturer shall prepare and maintain suitable
documentation (such as quality control manuals, inspection instructions, control charts,
etc.) covering all phases of incoming part and material inspection and in-process inspections
required to assure that product quality meets the requirements of this specification. The

,TEXAsl INSTRUMENTS
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38510/MACH IV PROCUREMENT SPECIFICATION

3.6.4

3.7

3.7.2

procuring activity may verify, with the permission of and in the company of the
manufacturer’s designated representative, that suitable documentation exists and is being
applied. Information designated as proprietary by the manufacturer will be made available
to the procuring activity or its representative only with the written permission of the
manufacturer.

Process control is recognized as being vital to the concept of “built-in” quality. The
process control program shall include a scanning electron microscope (SEM) monitor
program for evaluating the metal integrity over oxide step and oxide step contour.
The SEM analysis will be defined in a Quality & Reliability Assurance document.

Production Changes

The manufacturer shall advise the procuring activity of the time at which any major
change(s) in production or QC methods or documentation become effective during the
period of device production for delivery against any given purchase order referencing this
specification.

Workmanship

Integrated circuits shall be manufactured and processed in a careful and workmanlike
manner, in accordance with the production processes, workmanship instructions, inspection
and test procedures, and training aids prepared by the manufacturer in fulfillment of the
reliability assurance program established by paragraph 3.6.

Personnel Certification

The manufacturer shall be responsible for training, testing and certification of personnel
involved in producing integrated circuits. Training shall be commensurate and consistent
with the requirements of this specification and in conformance to the basic intent of
MIL-STD-790. Training aids in the form of satisfactory criteria shall be available for
operator and inspector review at any time.

Personnel Evaluation

The supplier shall maintain a continuous evaluation of the proficiency of personnel
concerned with production and inspection. Retraining of an operator or inspector shall be
required when this evaluation establishes that a degree of proficiency necessary to meet the
requirements of this specification is not being exercised.

TEXAS INSTRUMENTS
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3.7.3

3.7.3.1

3.7.3.2

3.8

3.9

Rework provisions

Rework

All rework on micorcircuits manufactured under this specification shall be accomplished in
accordance with paragraph 3.7.1 of MIL-M-38510 as defined herein.

Rebonding

Rebonding shall be in accordance with M1L-M-38510, as defined herein (see Note 6.5)

Performance Capabilities

The integrated circuits delivered to this specification shall be designed to be capable
of meeting the environmental requirements specified in Table 1. The manufacturer
need not perform these tests specifically for the contract or specification, but shall
provide data which demonstrates the ability of the integrated circuits to pass the
environmental tests. The data shall have been generated on devices from the same
generic family as the circuits being supplied to this specification, and the package
configuration shall be the same as for the delivered parts (i.e., Flat Pack, TO-100, etc.).

Quality and Reliability Assurance Program Plan

The manufacturer shall establish and implement a Quality and Reliability Assurance
Program Plan that meets the intent of MIL-M-38510, Appendix A. Submission of the
program plan to the procuring activity shall not be a requirement of this specification;
however, the program plan shall be maintained by the manufacturer and shall be avail-
able for review by the procuring activity.
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4.0

4.1

4.1.1

QUALITY ASSURANCE PROVISIONS
Responsibility for Inspection

Unless otherwise specified in the contract or purchase order, the manufacturer is responsible
for the performance of all inspection requirements specified herein. Except as otherwise
specified, the manufacturer may utilize his own facilities or any commercial laboratory
acceptable to the procuring activity. The procuring activity may, at its discretion, perform
any of the inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

Inspection and Testing Procedures Coverage

Inspection and testing processes and procedures prepared in fulfillment of the reliability
assurance program established per paragraph 3.6 shall be prescribed by clear, complete and
current instructions, These instructions shall assure inspection and test of materials, work in
process and completed integrated circuits as required by this specification. In addition,
criteria for approval and rejection of materials and integrated circuits shall be included.

Inspection at Point of Delivery

The procuring activity may, at its discretion, reinspect any or all of the delivered parts
excluding Groups B, C, and D destructive samples as defined by MIL-STD-883. All
parts found to be defective, excluding devices exhibiting damage from use, may be
returned to the manufacturer at the manufacturer’s expense.

Inspection Records

The manufacturer shall maintain a reliability data and records library. This library shall have
on file, for review by the procuring activity, records of examination, qualification test
results, variables data (when required) and all other pertinent data generated on devices
manufactured to this specification.

Control of Procurement Sources

The manufacturer shall be responsible for assuring that all supplies and services conform to
this specification, the detail specification and the manufacturer’s procurement requirements.
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4.1.4.1 Manufacturer’s Receiving Inspection

Purchased supplies shall be subjected to inspection after receipt as necessary to ensure
conformance to contract requirements. In selecting sampling plans, consideration shall be
given to the controls exercised by the procurement source and evidence of sustained quality
conformance.

4.1.42 The manufacturer shall provide procedures for withholding from use all incoming supplies
pending completion of required tests or receipt of necessary certification or test records and
their evaluation.

4.1.4.3 The manufacturer shall initiate corrective action with the procurement source depending
upon the nature and frequency of receipt of nonconforming supplies.

415 Procuring Activity Quality Assurance Representative

The procuring activity, may, at its discretion, place quality assurance representatives in
the manufacturer’s plant as deemed necessary to assure conformance to contract
requirements in any non-proprietary phase of design, fabrication, processing, inspec-
tion, and testing of the integrated circuits being produced. The manufacturer shall
provide reasonable facilities and assistance for the safety and convenience of such
personnel in the performance of their duties. inspection and test procedures shall be
made available for review by the quality assurance representative.

4.2 Qualification and Quality Conformance Inspection

421 Qualification

When specifically called out and funded on the purchase order or contract, the
manufacturer’s specific device qualification shall be based on compliance with the
quality conformance test per Table Il for MOS LSI devices. Qualification for other
technologies shall be per Table | except that the testing will be to one LTPD level
tighter than as defined in Table B-I of MIL-M-38510. For 38510 Class A {Level |V),
qualification shall be per MIL-STD-883, Method 5005, Table !la.

4.2.1.2 Procedures and Definitions
- 4,2.1.2.1 Sampling Procedure

Device selection for the qualification procedure of 4.2.1 shall be based on a random
sampling technique and will be selected from a generic family.
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4.2.1.2.2 Generic Family

4.2.2

4.2.2.1

Electrically and structurally similar devices shall be said to comprise a generic family
(e.g., TTL) if they meet the following criteria:

a)

b)

c)

Are designed with the same basic circuit-element configuration
such as TTL, TTL Schottky, DTL, CMOS, MOS metal-gate, or
MOS silicon-gate, and differ only in the number or complexity of
specified circuits that they contain. Generic family for linear
circuits is defined by circuit function (e.g., op amp,
comparator, etc.).

Are designed for the same supply, bias and signal voltage, and for
input/output capability with each other under an established set of
loading rules.

Are enclosed in housings (packages) of the same basic construction
(e.g., hermetically sealed flat packages, dual-in-line ceramic,
dual-in-line plastic) and outline, differing only in the number of
active housing terminals included and/or utilized.

Quality Conformance Inspection

Quality conformance inspections (Groups B,.C, and D) are per- Tables | and |1, Table Il
shall apply to MOS LS! and Table | to other technologies.

a) When specifically called out and funded on the purchase order or contract,
the manufacturer shall perform the quality conformance inspections
(Groups B, C, and D) on a lot-by-lot basis.

b) The manufacturer shall, upon request, make available for review the
following generic quality conformance inspection and data:

Group B — To be performed every six weeks on each package type
(a different number of pins constitutes a different package) at
each assembly location.

Group C — To be performed every three months on each generic
family as defined in 4.2.1.2.2a and b.

Group D — To be performed every six months on each package
type (a different number of pins constitutes a different package)
at each assembly location.

Lot Acceptance Sampling

Statistical sampling for quality conformance inspections shall be in accordance with
MIL-M-38510 Table B-1.

Group B samples shall be selected from sublots that have successfully completed all of
the 100% processing steps specified on the applicable process flow chart.
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4.2.2.2

4.2.2.3

4.2.2.4

4.2.25

4.3

4.3.1

Resubmission of Failed Lots

When any lot (paragraph 4.2.2.a) submitted for quality conformance inspection fails.
any subgroup requirement, it may be resubmitted a maximum of one time for that
particular subgroup. This additional submission is permitted, provided an analysis is
performed to determine the failure mechanism for each reject device in the subgroup,
and that it is determined that the failures are due to one of the following:

a) Testing error resulting in electrical damage to devices
b) A defect that can effectively be removed by rescreening the lot
c) Random defects that do not reflect poor basic device designs or

poor workmanship.
Early Shipments

When quality conformance inspection is being performed for a specific contract or
purchase order, the accepted Group A devices that are awaiting shipment pending
successful completion of Groups B, C, and D shall be stored and controlled by Quality
Assurance. Under no circumstances shall such parts be shipped prior to the
successful completion of the Group B tests.

Groups B, C, and D Test Data

All lot-by-lot data generated by Groups B, C, and D testing when specifically called
out and funded on the purchase order, shall accompany the initial shipment of
devices. This data shall consist, at a minimum, of the following:

a) Attributes data for Group B. Endpoints for the subgroups are
visual per the applicable MIL-STD-883 test method.
b) Attributes data for Groups C and D. Endpoints for each subgroup

are electrical test parameters as defined in Tables | and Il.
Precedure in Case of Test Equipment Failure or Operator Error

Where an integrated circuit is believed to have failed as a result of faulty test
equipment or operator error, the failure shall be entered in the test record which shal!
be retained for review along with a complete explanation verifying why the failure is
believed to be invalid. If it is determined that the failure is invalid, a replacement
integrated circuit from the same inspection lot may be added to the sample. The
replacement integrated circuit shall be subjected to all those tests to which the
discarded integrated circuit was submitted prior to its failure, and any remaining
specified test to which the discarded integrated ,circuit was not subjected prior to its
failure. :

Quality Assurance Processing, Methods and Procedures

This section establishes the test methods and conditions to be used for the 100%
processing (screening) requirements specified by the applicable process flow chart.

Precap Visual Inspection

Each microcircuit shall be required to pass the appropriate precap visual inspection
defined as follows. Precap Lot Acceptance shall be per paragraph 4.6.
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4.3.1.1

4.3.1.2

43.13

4.3.2

433

43.4

4.3.5

4.3.6

38510 Class C (Level 1) and 38510 Class B (Level |11} devices shall be visually
inspected in accordance with MIL-STD-883, Method 2010, Condition B.

38510A Class A (Level 1V) devices (designated for NASA type applications) shall be
visually inspected in accordance with MIL-STD-883, Method 2010, Condition A. (See
notes 6.1.1.1 and 6.1.1.2.) (See notes under 6.1.2 for MOS LSI devices.)

Complex MSI and LSl circuits as defined in MIL-STD-883, Method 5004,
paragraph 3.3 may be precap inspected per MIL-STD-883, Method 5004,
paragraph 3.3.1 for 38510 Class B (Level I11) and paragraph 3.3.2 for 38510 Class C
(Level I).

Stabilization Bake

The purpose of this test is to determine the effect’ on microelectronic devices of
baking at elevated temperatures without electrical stress applied. Test shall be
performed in accordance with MIL-STD-883, Method 1008, Condition C.

Thermal Shock

The purpose of this test is to determine the resistance of the device to sudden
exposure to extreme changes in temperature. Test shall be performed in accordance
with MIL-STD-883, Method 1011, Condition A.

Temperature Cycle

This test is conducted for the purpose of determining the resistance of a part to
exposures to extremes of high and low temperatures, and to the effect of alternate
exposures to these extremes, such as would be experienced when equipment or parts
are transferred to and from heated shelters in arctic areas. Test shall be performed in
accordance with MIL-STD-883, Method 1010, Condition C, for a minimum of 10
cycles. For MSI and LSI comples devices as defined in MIL-STD-883, Method 5004,
paragraph 3.3, 50 cycles may be used in lieu of alternate precap visual inspection
criteria.

(Deleted)

Centrifuge (Constant Acceleration)

The centrifuge test is used to determine the effects on microelectronics devices of a
centrifugal force. This test is designed to indicate structural and mechanical
weaknesses not necessarily detected in shock and vibration tests. Test shall be
performed in accordance with MIL-STD-883, Method 2002, Condition E for devices
having 20 or less pins and Condition D for those having more than 20 pins.
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4.3.7

4.3.7.1

4.3.7.2

4.3.8

4.3.8.1

4.3.8.2

4.3.9

Fine Leak Test

Each integrated circuit for 38510 Class C (Level 1), 38510 Class B (Level I11), and
38510 Class A (Level |V) screens shall be subject to a fine leak test in accordance
with paragraph 4.3.7.1 or 4.3.7.2. The method shall be optional providing it is
consistent with and capable of detecting the specified leak rate of the applicable
process flow chart.

Helium Leak Test

Helium leak test shall be performed in accordance with MIL-STD-883,
Method 1014, Condition A.

Radiflo Leak Test

Radiflo leak test shall be performed in accordance with MIL-STD-883,
Method 1014, Condition B. Krypton 85 bomb pressure and dwell time are a
function of the radioactivity level and shall be selected so as to conform to the
equations given in Condition B.

Gross-Leak Test

Each integrated circuit for 38510 Class C (Level I}, 38510 Class B, (Level {I1) and
38510 Class A (Level 1V) screens shall be subjected to the appropriate gross-leak test
of paragraph 4.3.8.1 or 4.3.8.2, or an approved equivalent. The manufacturer may, at
his option, perform gross-leak testing after the Set | Electrical Tests of paragraph
4.3.9.

When specifically called out and funded on the purchase order or contract, units will
be bombed 2 hours minimum at 30 psig in FC-78, or equivalent. Units will then be
immersed in FC-40 or equivalent at +125°C #5°C for 30 seconds minimum and
observed for for a definite stream of bubbles, more than two large bubbles, or an
attached bubble that grows in size, per MIL-STD-883, Method 1014, Condition C2.

Units will be immersed in FC-40 or equivalent at +125°C + 5°C for 30 seconds
minimum and observed for a definite stream of bubbles, or more than two large
bubbles per MIL-STD-883, Method 1014, Condition C1.

Final Electrical Test (Set I)

Each integrated circuit shall be required to pass the electrical requirements of the data
sheet. The manufacturer shall also perform such additional testing necessary to assure
the parts will meet the temperature extreme limits. MOS LS| memory devices will be
100% tested both at 25°C and at high temperature. Linear circuits will be 100% dc
tested at high and low temperatures and 25°C.

When specifically called out and funded on the purchase order or contract, the
manufacturer shall perform subgroups 2, 3, and 4 of paragraph 4.4 in accordance with
Method 5004 of MIL-STD-883.

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

9-21



922

38510/MACH IV PROCUREMENT SPECIFICATION

4.3.10

4.3.11

4.3.12

4.3.13

4.3.13.1

Burn-In

The burn-in screen is performed for the purpose of eliminating marginal devices and
early-life failures. Device biasing shall be in accordance with MIL-STD-883 Method
1015, Conditions A, D, or E for Digital Circuits and Conditions B, C, or D for Linear
Circuits. For 38510 Class B (Level [11) devices, equivalent test conditions using the
time/temperature acceleration factor of Condition F between the temperature range of
125°C to 150°C may be used. For 38510 Class B (Level I11) MSI and LSI complex
devices as defined in MIL-STD-883 paragraph 3.3.1, a 240 hour burn-in in lieu of
alternate pre-cap visual inspection criteria per MIL-STD-883, Method 5004, paragraph
3.3.1 may be used.

Final Electrical Test {Set I1)

Each 38510 Class A (Level 1V) integrated circuit shall be required to pass the electrical
requirements of the detail specifications. The following tests shall be performed as a
minimum: dc parameters at maximum and minimum rated temperatures, and
switching parameters at 25°C. In addition, each bipolar device shall have critical 25°C
dc electrical parameters read and recorded by serial number and shall pass the
following delta requirements:

PARAMETER DELTA LIMIT
VoL +10% of detail specification limit
VOH +10% of detail specification limit
I +10% of detail specification limit
lIH +10% of detail specification limit

CMOS recorded parameters and delta limits will be defined by the manufacturer as
required.

One copy of the pre-burn-in and post-burn-in recorded data with delta calculations
shall be shipped with each lot. Data will not be available for the metal flat pack (T).
See MIL-M-0038510, Class S. The manufacturer may, when deemed necessary, elect to
perform additional electrical testing over and above the requirements stated herein.

Radiographic Inspection (X-Ray)

“Test shall be performed in accordance with MIL-STD-883, Method 2012. X-ray may

be performed at any point after serialization at the manufacturer’s option (see
note 6.3).

External Visual Inspection
The purpose of this examination is to verify that materials, construction, marking, and

general workmanship are as specified. Examination shall be in accordance with
MIL-STD-883, Method 2009.
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4.3.13.2

4.3.14

44

45

4.6

Visual inspection will be performed for catastrophic failures. Catastrophic failures are

defined as missing leads, broken packages, and damaged lids.

Voltage Stress

Selected n-channel MOS LSI devices will be voltage stressed for 40 hours minimum at

25°C min per MIL-STD-883 Method 1015, Condition D.
Group A Gonformance
Group A conformance shall consist of the electrical parameters in the manufacturer’s data
sheet. If an inspection lot is made up of a collection of sublots, each sublot shall conform to
Group A, as specified.
SUBGROUP LTPD (%)

LEVEL ! LEVEL LEVEL 11 LEVEL IV
38510C 385108 38510A
Subgroup 1 5 7 5 5
25°C, de
Subgroup 2 10 10 7 5
High Temperature, dc
Subgroup 3 10 10 7 5
Low Temperature, dc
Subgroup 4 10 10 7 5
Dynamic and Switching Tests @ 25°C
NOTES: Functional tests included in dc tests.
MOS LS! devices will be lot accepted at 25°C and high temperature.
The LTPD's of subgroups 1 and 2 will apply.

Certification

The manufacturer shall include a certificate of compliance with each shipment of parts if
requested on the purchase order. This certificate shall indicate that all specified tests and
requirements of this specification have been made or met, and that the lot of devices
(identified by lot and/or batch number) is acceptable. The certificate shall bear the name
and signature of the manufacturer’s Quality Control representative, the date of acceptance
or signing, and any pertinent notes as applicable.

Precap Lot Acceptance

After each precap inspection the lot of devices shall be sampled by quality control and
inspected for the specified visual criteria.
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TABLE 1
QUALITY CONFORMANCE TEST {GROUPS B, C, D)
MIL-STD-883
TEST METHOD CONDITION CLASSES B, C
LTPD
GRour B/
Subgroup 1
Physical dimensions 2016 2 devices
{no failures)
Subgroup 2
a. Resistance to solvents 2015 3 devices
{no failures)
b. Internal visual and 2014 Failure criteria from design and construction 1 device
mechanical requirements of applicable procurement document. (no failures}
c. Bond s"engthg/ 2011 15
(1) Thermocompression {1) Test condition D
(2) Ultrasonic or wedge (2) Test condition D
Subgroup 3 o
Solderability 3/ 2003 Soldering temperature of 260 + 10 C. 15

1. Electrical reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not
required.

2. Test samples for bond strength may, at the manufacturer’s option unless otherwise specified, be randomly selected following
internal visual (precap) inspection specified in method 5004, prior to sealing.

3. AIll devices submitted for solderability test must have been through the temperature/time exposure specified for burn-in.
The LTPD for solderability test applies to the number of leads inspected except in no case shall less than 3 devices be used
10 provide the number of teads required.

GROUP C (Die Related Tests}

Subgroup 1

Operating life test 1005 Test condition to be specified (1000 hours} 5
End point electrical parameters As specified in the applicable device specification
Subgroup 2
Temperature cycling 1010 Test condition C 15
Constant acceleration 2001 Test condition E min. (see 3}
Seal Y4 axis followed by one other axis X or Z.
1014 As applicable

(a) Fine

n {b) Gross2/
v

Visual examination
End-point electrical As specified in the applicable device specification

parameters

1. Visual examination shall be in accordance with method 1010,
2. When fluorocarbon gross-leak testing is utilized, test condition C5 shall apply as minimum.
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TABLE 1

QUALITY CONFORMANCE TEST (GROUPS B, C, D}

{continued}

MIL-STD-883
CLASSES B,C
TEST METHOD CONDITION LTPD
GROUP D (Package Related Test)
Subgroup 1
Physical dimensions 2016 15
Subgroup 2V
Lead integrity 2004 Test condition B2 (lead fatigue) 15
Seal 1014 As applicable
(a) Fine 2/
(b) Gross &/
Subgroup 34/
Thermal shock 1011 Test condition B as a minimum, 15 cycles minimum. 15
Temperature cycling 1010 Test condition C, 100 cycles minimum.
Moisture resistance 1004
Seal 1014 As applicable
(a) FineZ/
(b} Gross 3/
Visual examination &
End point electrical parameters As specified in the applicable device specification.
Subgroup a4y
Mechanical shock 2002 Test condition B 15
Vibration variable frequency 2007 Test condition A
Constant acceleration 2001 Test condition E (see 3)
Seal 1014 As applicable
(a) Fine &/
{b) Gross3/
Visual examination &/
End point electrical parameters 5005 Subgroups 1,2, 3,and 7.
Subgroup 174
Salt atmosphere 1009 Test condition A. Omit initial conditioning 15
Visual examination /4

. Electrical reject devices from the same production lot may be used for samples,
. Condition A or B per paragraph 3.7 herein.
. When fluorocarbon gross leak testing is utilized; test condition C2 shall apply as minimum,

. Visual examination shall be in accordance with method 1010 or 1011 at a magnification of 5X to 10X,
. Visual examination shall be performed in accordance with method 2007 fér evidence of defects or damage to case,
leads, or seals resulting from testing (not fixturing), Such damages shall cohstitute a failure,

7. Visual examination shall be in accordance with paragraph 3.3.1 of method 1009,

1
2
3.
4. Devices used in subgroup 3, ““Thermal and Moisture Resistance®, may be used in subgroup 4, “’Mechanical”,
5
6
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TEST

Subgroup 1
Temperature Cycle
Constant Acceleration
Electrical End Points

Subgroup 2
Operating Life
Electrical End Points

TABLE Il
QUALITY CONFORMANCE TEST
MOS LSI CIRCUIT
MIL-STD-883
CONDITIONS LTPD
METHOD
1010 Condition C
2001 Condition D1, Y4 Plane
5005 Subgroup 1 15
1005 Condition D, 500 Hrs. Minimum
5005 Subgroup 1 10

1. Condition D for packages with more than 20 pins. Condition E for packages with 20 pins or less.
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TABLE Il

MANUFACTURER'S QUALIFICATION PROCEDURE

MOS LSI CIRCU!TS

TEST MIL-STD-883 CLASSES B, C
METHOD CONDITION “LTPD
GROUP B
Subgroup 1
Physical dimensions 2016 2 devices
{no failures)
Subgroup 2
a. Resistance to solvents 2015 3 devices
{no failures)
b. Internal visual and 2014 Failure criteria from design and construction 1 device
mechanical requirements of applicable procurement (no failures)
document.
c. Bond strength2/ 2011 15
{1) Thermocompression {1) Test condition D
(2} Ultrasonic or wedge {2) Test condition D
Subgroup 3 o
Solderability3/ 2003 Soldering temperature of 260 £10 C. 15

1. Electrical reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not

required.

2. Testsamples for bond strength may, at the manufacturer’s option unless otherwise specified, be randomly selected following
internal visual (precap) inspection specified in method 5004, prior to sealing.

3. All devices submitted for solderability test must have been through the temperature/time exposure specified for burn-in.
The LTPD for solderability test applies to the number of leads inspected exceptin no cas\s shall less than 3 devices be used
to provide the number of leads required.

GROUP C (Die Related Tests)

Subgroup 1

Operating life test 1005 Ta = 85°C, 1000 hours minimum 5
End point electrical parameters 5005
Subgroups 1,2, 3,and 7
Subgroup 2
Temperature cycling 1010 Test condition C 15
Constant acceleration 2001 Test condition E for package with <20 pins
Test condition D for packages with 2> 20 pins
Y1 axis followed by one other axis X or Z.
Seal 1014 As applicable
(a) Fine
{b) Gross2/
Visual examination v

End-point electrical
parameters

As specified in the applicable device specification

1. Visual examination shall be in accordance with method 1010,
2. When fluorocarbon gross-leak testing is utilized, test condition Cg shalt apply as minimum.
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TABLE Il

MANUFACTURER'S QUALIFICATION PROCEDURE

MOS LSI CIRCUITS

(continued)
TEST MIL-STD-883 CLASSESB,C
METHOD CONDITION LTPD
GROUP D (Package Related Test)
Subgroup 1
Physical dimensions 2016 15
Subgroup 2/
Lead integrity 2004 Test condition B2 (lead fatigue) 15
Seal 1014 As applicable
(a) Fine2/
(b) Gross3/
Subgroup 34/
Thermal shock 1011 Test condition B as a minimum, 15 cycfes minimum 15
Temperature cycling 1010 Test condition C, 100 cycles minimum,
Moisture resistance 1004
Seal 1014 As applicable
(a) Fine2/
(b) Gross3/
Visual examination 2/ 57
End point electrical parameters As specified in the applicable device specifications.
Subgroup 44/
Mechanical shock 2002 Test condition B 15
Vibration variable frequency 2007 Test condition A
Constant acceleration 2001 Test condition E (see 3}
Seal 1014 As applicable
(a) Fine2/
(b) Gross3/
Visual examination 3 &
End point electrical parameters 5005 Subgroups 1,2,3,and 7.
Subgroup 51,
Salt atmosphere 1009 Test condition A. Omit initial conditioning 15
Visual examination &

DA WN =

Etectrical reject devices from the same production lot may be used for samples,
. Condition A or B per paragraph 3.7 herein.
. When fluorocarbon gross leak testing Is utilized; test condition C2 shall apply as minimum.
. Devices used in subgroup 3, ““Thermal and Moisture Resistance’’, may be used in subgroup 4, “Mechanical’’,
. Visual examination shall be in accordance with method 1010 or 1011 at a magnification of 56X to 10X,
. Visual examination shall be performed in accordance with method 2007 for evidence of defects or damage to case,

leads, or seals resulting from testing (not fixturing). Such damages shall constitute a failure.

~

. Visual examination shall be in accordance with paragraph 3.3.1 of method 1009,
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5.0

5.1

52

5.3

6.0

6.1

PREPARATION FOR DELIVERY
Final Visual Shipping Inspection

Each lot of microcircuits and its associated documentation shall be sampled by Quality
Control and visually inspected for the following:

a) Scratched, nicked or bent leads

b) Damaged header {packages)

c) All test data specified in section 4.0

d‘) Certificate of Compliance as specified in section 4.0

e) All other pertinent documentation required and specified by this

specification.
Packing Requirements

Parts shall be packed in containers of the type, size, and kind commonly used which
will ensure acceptance by common carriers and safe delivery at the destination and in
accordance with MIL-M-55565, Level C, bulk pack. The containers shall be clearly
marked with manufacturer’s name or symbol.

Preservation and Package Identification

The package shall be marked with the following:
The country of origin if other than U.S.A.
Procuring activity parts number

Purchase order number

Material nomenclature

Quantity
Lot number n
Date code
This information shall appear on the label or shall be directly marked on each container.
Method is optional.
NOTES
Precap Visual Method 2010

The following criteria may be in conflict with the circuit design topology and
construction techniques of some microcircuit manufacturers. Where such a conflict
does exist, the inspection criteria listed herein may be waived. (Reference paragraph
3.0 of MIL-STD-883, Method 2010).
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9-30

6.1.1.1

6.1.1.2

6.1.2.1

6.2

6.3

6.4

6.5

Preseal Visual Inspection, Test Condition B [38510 Class B (Level 111) and 38510
Class C (Level 1)].

Paragraph 3.2: a 20-PS! minimum blow-off prior to seal will be performed to meet
the intent of a controlled environment.

For titanium-tungsten, gold, titanium-tungsten multilayered systems, the underlying
metal is defined as the bottom titanium tungsten and the top layer is defined as gold.

Preseal Visual Inspection for MOS LS| devices (38510 Class B, level 111 SMC). When
the alternate screening option of paragraph 3.3 of Method 5004 is applied, the
following additional items are applicable:

Internal visual, Method 2010, Condition B: In addition to the changes indicated by
paragraph 3.3.1 of Method 5004, the following additional clarifications and deletions
are applicable as reflected in MIL-M-38510/235;

a) Metallization inspection shall be applicable to the top layer
metal conductor (i.e.,, Al) and need not include ‘‘underlying
conductors'’ such as poly-silicon.

b) Omit paragraphs 3.2.1.1 (b} through 3.2.1.1 (e), 3.2.1.2 (b)
through 3.2.1.2 (e) and 3.2.3 (e) (Items 3.2.1.1 (f) and 3.2.3 (g)
do not apply).

Interconnections

Circuit interconnections (metallization pattern) shall be designed so that no properly
fabricated connection shall experience a current density greater than 5 X 105 amperes/cm2,
including allowances for worst-case conductor composition, normal production tolerances
on design dimensions, and nominal thickness at critical areas such as contact windows.

X-Ray Method 2012

Paragraph 3.9.2.2a(2) and (3) delete and replace with: ‘“Cause for rejection shall be a
single void in the bar attachment material opening two adjacent sides and exceeding
50% of the length of one side and 100% of the length of the other side.”

Salt Atmosphere Test, Method 1009

Where package design considerations necessitate (such as 0.75-inch tip-to-tip metal
flat packs), there may be a conformal coating applied prior to the salt atmosphere
test.

Rebonding

Attempts to bond where only impressions have been made in the metal and where the

bond did not make a physical attachment to the pad or post shall not be considered
evidence of rebonding. '

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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1C SOCKETS AND INTERCONNECTION PANELS

Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of
volume commercial applications. They provide both the economy of a standard product line and performance features
developed after many year’s experience with custom designs. Foremost among these is our ability to selectively bond a
wrought gold stripe at the contact point. No waste, Reduced cost. Reliable contacts.

Wrought Gold Contact .

Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the
contact. But gold is precious, so improved performance has to be costly — right? Wrong. Because now you can get the gold
only where it is needed — at the point of contact.

How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the
contact by the same technology used to produce clad coins and thermostat metals.

Texas Instruments, Attleboro, Massachusetts, is the world's largest producer of these multimetal systems. We also know our
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of
gold where it’s needed. Premium performance at no premium in price.

IC Sockets

Texas Instruments family of IC sockets includes every type and size in common use today, and as wide a choice of contact
materials as you'll find anywhere. Choose from open or closed entry wir&wrappedf sockets, standard or fow profile solder
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins.

I1C Panels

To match the industry’s broadest line of 1C sockets Tl offers one of the industry’s widest selections of off-the-shelf socket
panel products. Logic panels. Logic cards. Accessories. Add Tl's custom design capability and wire wrapping for full service.

Additional information including pricing and delivery quotations may be obtained from your nearest T| Distributor, TI
Representative, or:

Texas Instruments Incorporated
Connector Systems Department
MS 2-16

Attleboro, Massachusetts 02703
Telephone: (617) 222-2800
TELEX: ABORA927708

¥ Registered trademark of Gardner-Denver



LOW PROFILE SOCKETS

SOLDER TAIL

C-93 SERIES GOLD-CLAD CONTACTS
C-83 SERIES TIN-PLATED CONTACTS

Universal mounting and packaging .
Anti-wicking wafer

Stand-off tabs on base for solder flush
Redundant contact points for low contact resis-
tance, high reliability and repetitive insertion
Closed entry construction

SOLDER STANDOFF

MATERIAL:

A. Body-glass filled nylon (GFN)
B. Contact-copper nickel alloy

C. Finish-see part number schedule

A,

o0

IDENTIFICATION NOTCH E
FOR PIN NO. 1

.100

TOLERANCE ——I TYP |

NON-CUMULATIVE

1

NOTES:

. Operating temperature —65°C to £150°C
. Contacts have redundant spring elements
. Accommodates standard.IC leads up to .024"

. Contact is designed and oriented in the plastic

. Socket is designed to achieve maximum density

. Sockets may be mounted end to end on .100"

H. Socket is designed to prevent IC leads from

Sockets meet requirements of Texas Instruments
test specification TS-0005 and test report
TR-0003

square, rectangular, or .024"" diameter

body to generate maximum possible contact
pressure

on boards

centers continuous line or on 400" centers
row to row

contacting P.C. board

Closed entry feature provided to facilitate
automatic IC insertion and protects the IC
feads against damage

| \
A
015 —r 0 MAX
={L_ ke
125
-007 ___J ‘135
1 ]
__“__ 025 o IC LEAD GUARD
8 Pin |14 Pin | 16 Pin | 18 Pin | 20 Pin | 22 Pin | 24-Pin | 28 Pin | 40 Pin
Dimension X +.005 | .300 [ .300 | .300 | .300 | .300 | .400| .600 [ .600[ .600
Dimension V +.010 [ .400 | .700 | .800 | .900 [ 1.000 | 1.100 | 1.200 | 1.400 | 2.000
Dimension W (max) | .400 | .400 | .400 | .400 | .400| 00| .700 | .700 [ .700

PART NO. SCHEDULE

BLACK BODY

NOMEX ANTI-WICKING WAFER

Pins [C-93 SERIES [ C-83 SERIES
8 | caso810 €830810
14 | c931410 €831410
16 | €931610 €831610
18 | 931810 €831810
20 | ce32010 €832010
22 | c932210 €832210
24 | ce3z2a10 €832410
28 | c932810 €832810
40 | c934010 €934010
CONTACT FINISH
C-93 SERIES:

100 microinch minimum gold
stripe inlay

C-83 SERIES:
200 microinch minimum bright
tin plate
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STANDARD PROFILE SOCKET
SOLDER TAIL

C-82 SERIES PLATED CONTACTS e C-92 SERIES GOLD CLAD CONTACTS

WIRE WRAP

C-81 SERIES PLATED CONTACTS e C-91 SERIES GOLD CLAD CONTACTS

Designed for low cost, reliable, high density production packaging
Universal mounting and packaging capabilities

8 to 40 pin lead configurations

Contacts accommodate .015° through .024" rectangular or round

dual-in-line leads

Wire wrap posts held to true position of .015" providing a true

position of .020” on boards for efficient

tic wire wr

PPNy

1 PRELOADED CONTACT
1 C. E.

WIRE WRAP

IDENTIFICATION
FORPIN NO. 1

-NON-CUMULATIVE | ve

COVER: TYPICAL LOCKING
TECHNIQUES USED

V —

MATERIAL:

A. Body-glass filled

B.

nylon (GFN)
Contact-phosphor
bronze per QQ-B-750
(C-81) copper nicke!
alloy (C-91)

. Finish-see part

number schedule

1
i

NOTES:

A. Sockets meet requirements of Texas
Instruments test specification TS-0003
and test report TR-0001

B. Contacts are replaceable

C. Contacts have redundant spring elements

D. Cover is removeable

E

. Contact is designed and oriented in the
plastic body to generate maximum
possible contact pressure

ioeNTEICATION ‘
FOR PIN NO. -—7 |- —-i

B E B EED T

L]
B-E-E R E- -6
TOL. .|00|——
NON-CUMULATIVE ve
i

COVER: TYPICAL LOCKING
TECHNIQUES USED

SOLDER TAIL

SOLDER
STANDOFFS

[

Woee] 25|0 MAX v e —er] 200 MAX
COVER - COVER - ——
OPTIONAL oPHONAL
D. H.
T | N T
250 250
020 OPEN ENTRY 2 02 OPEN ENTRY
] OniLY l } onLY
H | I NN B == -
T [ i |
640 128
U .se’ao 025 007 284
io—x _.| X ———

G. Sockets are designed to achieve maximum
density on boards and may be mounted
400" row to row centers

H. Closed entry cover is provided to facilitate
automatic insertion and protect IC leads
against damage

I. Accommodates standard IC leads up to

.024’* square, rectangular or .024" dia.

. Contact retention — 7 Ibs. min.

(=

F. Operating temperature —65°C to +150°C K. Sockets are capable of being automati-
cally or semiautomatically wire wrapped

8 Pin 14 Pin 16 Pin 18 Pin 20 Pin 24 Pin 28 Pin 36 Pin 40 Pin
Dimension V +0.10 .465 .765 .865 965 1.065 1.280 1.480 1.845 2.045
Dimension W {max) 400 .400 .400 400 .400 .700 .700 .700 .700
Dimension X +.005 .300 .300 .300 ..300 .300 .600 .600 .600 .600
Dimension Y 0.10 NA 400 400 .400 400 .500 .500 .800 1.000
Dimension Z +.005 .280 .280 .280 .280 .280 .280 .280 325 325




WIRE WRAP

OPEN ENTRY | CLOSED ENTRY
PART
NUMBER
SCHEDULE
Contact . Black Black
Pins
Finish Body Cover
] 8 €810854 C810804
Series
.81 14 C811454 €811404
A 16 €811654 C811604
200-400
roinch 18 €811854 c811804
roinci
miero 20 €812054 812004
min tin
per 24 ©812454 c812404
wiLT10727 | 28 C812854 €812804
36 €813604
40 €814004
) 8 €910850 €910800
Series 14 €911450 €911400
Cc91
o 16 €911650 - €911600
50.microinch
in 18 €911450 C911400
) 20 €912050 C911800
gold stripe
inta 24 €912450 €912000
v 28 C912850 €912800
36 C913600
40 €914000

SOLDER TAIL
OPEN ENTRY | CLOSED ENTRY
PART
NUMBER
SCHEDULE
Contact ) Black Black
Pins
Finish Body Cover
] 8 €820850 €820800
Series
c.82 14 €821450 €821400
30 microinch 16 C821650 €821600
min gold per 18 ©821850 €821800
MIL'G-45204 | 24 |  ca22450 822400
50 m'._crlgi?ch 28 €822850 €822800
min nickel per
QQ.N.290 36 €823600
40 €824000
] 8 €820852 €820802
Series
c82 14 €821452 €821402
50 microinch 16 €821652 €821602
min gold per 18 821852 C821802
MIL-G-45204 | 24 ©822452 €822402
100 microinch 28 €822852 C822802
min nickel per
Q0-N-290 36 €823602
40 C824002
8 €820854 €820804
Series
c.62 14 €821454 C821404
16 C821654 €821604
2Q°490h 18 821854 C821604
icroinc!
il per 24 €822454 €822404
MIL-T-10727 | 28 822854 €822804
36 €823604
40 €824004
8 €920850 €920800
Series
co2 14 €921450 €921400
A 16 €921650 ©921600
10,2-micr°inch 18 €921850 €921800
mi
gold stripe 24 €922450 €922400
inlay 28 €922850 €922800
36 €923600
40 €924000
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SOCKET PANELS

STANDARD

D4 SERIES

® 180 position panel or multiples of
30 position with 14 or 16 position
socket pattern

® /O — 4 rows with 13 pins per row
or 3 - 14 pin sockets

® Low cost standard hardware

Auvailable in 98 standard series

@ Off-the-shelf availability

P/C BOARD MATERIAL
1/8 thick Glass Epoxy, 2 oz.
15.800 Copper Circuitry both sides,

: Tin Plated

16.175 (180 PATTERN)

13.100

10.400

L290 MAX,
7.700 " "] [~
5.000 L 125
/- 1125 DIA. THRU- HOLE -187 ] I
A TYP. 187 K
r |

> ® (33 = i
-+ -+ * ¥ x 'L ‘
rree et e b p— - 025
ISIRIN! 1| %S
L

T ) I - 6.500
(GRP 1. 11, 111}
7.100
{GRP IV}
6.875 ]
(GRP 1 I, 111)
7.47
L ‘J L L J L @B H
R R - JEOEN iy S— p— ’_L H—
P
90 @QQO @600 MOQQ @990 woo ’Q':_r___
le 2675 __.{ 1'_'400 e/ = 545 REF.
(30 PATTERN) .250 S'Et\;’l\‘l\é(i

10

te— 6.375 (60 PATTERN) 125 DIA. THRU
HOLE FOR GND

8.075 190 PATTERN) PLANE CONNECTION

10.775 (120 PATTERN) TYP. 6 PLACES (COMPONENT SIGE)

2 125 DIA, THRU HOLE FOR VCC PLANE
13.475 (150 PATTERN) CONNECTION TYP. 6 PLACES (WRAP SIDE)

NOTE: Dimensions shown are nominal. Detail information and
tolerances available on request {indicate series and group number).

STANDARD SOCKETS C-81 SERIES SOCKETS C-31 SERIES SOCKETS
C-81 or C-91 series, 14 pin ... Glass filled nylon Glass filled nylon
or 16 pin, closed.entry Phosphor bronze per QQ-B-750 Copper nickel alloy

sockets as designated in . 20 microi . . "
«reeee 30 Microinch min. gold per wseeese B0 microinch min.

'.h‘;':ag No. Sch(_a,dulzast MIL-G-45204 over gold stripe inlay

right. See pages /7 an 50 microinch min. nicket per

for complete socket QQ-N-290

information.
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STANDARD PANEL PART NO. SCHEDULE —D4 Series

Group No.

1/0 Option

Sockets
Per Panel

c81
Sockets

c-91
Sockets

Group |

O
13
12
n
10
L)

PIN14 ..
PIN7 ..

14 Pin

Ne e uN -

SOCKETS

30
60

120
150
180

D411211
D411212
D411213
D411214
D411215
D411216

D411231
D411232
D411233
0411234
D411235
D411236

FEED-THRU
PINS

D411411
D411412
D411413
D411414
D411415
D411416

D411431
D411432
D411433
D411434
D411435
D411436

Group 11

(e000000@)
»®32IJ o0«

e naewN -0

SOCKETS

D434211
D434212
D434213
D434214
D434215
D434216

D434231
D434232
D434233
D434234
D434235
D434236

FEED-THRU
PINS

1

30

90
120
150
180

D434411
D434412
D434413
D434414
D434415
D434416

D434431
D434432
D434433
D434434
D434435
D434436

Group 11

“-~eenEa N -

SOCKETS

-

30
60
20
120
150
180

D423211
D423212
D423213
D423214
D423215
D423216

D423231
0423232
D423233
D423234
D423235
N423236

FEED-THRU
PINS

I

30
60
20
120
150
180

D423411
D423412
D423413
D423414
D423415
D423416

D423431
D423432
D423433
D423434
D423435
D423436

SOCKETS

D444211
D444212
D444213
D444214
D444215
D444216

D444231
D444232
D444233
D444234
D444235
D444236

FEED-THRU
PINS

D444411
D444412
D444413
D444414
D444415
D444416

D444431
D444432
D444433
D444434
D444435
D444436

107
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SOCKET CARDS

STANDARD

DO2 SERIES

® Low Cost

® 14 - 16 pin socket pattern —
60 position

® Standard ground and power pin
commitment

® 8 standard designs

© Mates with dual 60 position edge
connector

DO2 Series
P/C BOARD MATERIAL STANDARD CARD PART NO. SCHEDULE
1/16 and 1/8 thick Glass Epoxy, 2 0z. Copper Circuitry both sides, Tin Plated Board c81 c-01
Group No. Thk. | sockets | Sockets
2 Group | 14 Pin
PIN 14.... VCC or
oo N : o PIN 74 Y28 | 116” | D022110 | D022130
111671
___________ = o
)Z 43 :
” T e
o |1 ! i s1es N 1/8” | D021110 | D021130
1
‘ ' ] 6.08 v
7,700 (1/16™)
oamon H ' ' TR Group It 14 Pin
'
1 6.600
, P. 1/16” | D022310 | D022330
100
__L-— -l o
T > & p.dun 1 2
125 THRU HX POLARIZATION IC:. :: :
TYP. $ RACES noren SEATNG s 1/8" | D021310] D021330
-
NOTE: Dimensions shown are nominal. Detail information and tolerances )
available on request {indicate series and group number). Group 111 16 Pin
PIN 16.... VCC 1o
PING oo GRD 1/16” | D022210 | D022230
DO Series
175 MULTIPURPOSE
[ SchebuLE o
118" :aDAPTEzgo 300 1/8” | D021210 | D021230
—r rt no, 1 /o
125
s EE’ 116" | D022410 | D022430
3 EJECTOR KEYS Board
Material: Nylon Thk. Part No.
Part no. 2501200 (1/8""}
2501201 (1/16™) 116" |zo12510
1/8" | 0021410 | D021430
——1.500———
1/8” |Z011510




