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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, CMOS,
SERIAL COMMUNICATIONS CONTROLLER,
MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, S serial communications controller (SCC). One product assurance class
(B), one lead finish, and a choice of case outlines are provided and are reflected
in the Part or lIdentifying Number (PIN} (see 6.7).

1 Classification.

.2
1.2.1 Device types. The device types should identify the circuit function as
follows:

Device type Generic number Fregquency Circuit function
01 785C3006 6.0 MH» Serial communications controller
02 785C3008 8.5 NMHz Serial communications controller

1.2.2 Device class. The device class shouid be the product assurance level as
defined in MIL-M-38510.

1.2.3 Case outlines. The case outlines shouid be designated as follows:

Letter Case outline, (see MIL-M-38510, appendix C)
Q D-5 (40-lead, 2.096" x .620" x .225"), dual.in-line package
X C-5 (44-terminal, .662" x ,662" x .120%), sauare leadless chip carrier

-
Beneficial comments {recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to: |
Rome Air Development Center, RADC (RBE-2), Griffiss AFB, NY 13441.5700, by |
using the self-addressed Staendardization Document Improvement Proposal (DD Forml
1426) appearing at the end of this document or by letter,

——————

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for pudiic release; distribution is unlimited.




1.3

1.

2.
2.
2.1.1

standards,
herein.

4

1

Absolute maxi

MIL-M-38510/486

mum ratings.

ch supply volt
Voltage on any

age range
pin

Storage temperature rangée- - - - - - - - - -
Lead temperature (soldering, 10 seconds) - -

Maximum operati
Tp = t125 C-
Thermal resista

Cases Q and X
Maximum power d

Recommended o

ng junction temperature (Ty)

nce, junction-to-case (0jc):

issipation

perating conditions.

Supply voltage

Minimum high le

Maximum low level input voltage (Vg

vel input voltage (VI?) - - -

Frequency of operation:

Device 01 -
Device 02 -
Case operating
Clock rise and
Device 01 -
Device 02 -

APPLICABLE DOC

temperature range (T¢)- - - -
fall times:

UMENTS

Government documents.

Specifications, standards, and handbooks.

Unless otherwise speci

(Referenced to ground).

-0.3 V to +7.0 V dc
-0.§ V toV °+3.0 V dc
-65°C to +1g8 C

+270 C

+145°C

See MIL-M-38510, appendix C
500 mW

4.5 V dc minimum to 5.5 V dc
maximum
2.2 ¥V dc
0.8 V dc

0.5 MHz to 6.0 MHz
0.5 _MHz to 8.3 MHz
-55°C to +125°C

10 ns maximum
10 ns maximum

The following specifications,

and handbooks form a part of this document to the extent specified
fied, the issues of these documents are listed in

the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

MILITARY

MIL-M-38510

STANDARD
MILITARY

{Unless otherwise indicated, co

MIL-STD-883

- Microcircuits, General Specification for,

- Test Methods and Procedures for Microelectronics.

jes of federal and military specifications,

standards, and handbooks are avaiQable from the Naval Publications and Forms

Center,

2.2
document and the referenceés cited herein,
precedence.
regulations unless a

(ATTN:

Order of precedence.

NPODS), 5801 Tabor Avenue, Philadelphia,

PA 19120-5099.)

In the event of a conflict between the text of this
the text of this document takes
Nothing in this document, however, supersedes applicable laws and

specific exemption has been obtained.



3. REQUIREMENTS

3.1 Associated detail specification. The individual item requirements shall
be as specified herein and in accOrdancs the applizable specification
sheet. 1In the event of any conflict the requirements of this

specification and the specification shect, the laiier shall govern.

3.2 Design, construction, and shvsical dimensions. The design, construction,
and physical dimansions shall b2 ai specified 14 WIT.M-38510, and herein.

3.2.1 Terminal connections, The terwinal cennestions shall be as specified on
figure 1. i

3.2.2 Functional block diagram. (h2 Ffunctisnal binck diagram shall be as
specified on Figure 2.

3.2.3 Case outlines. The case cuilines shall be as specified in 1.2.3, herein,

3.3 Lead material and finish. 7The tead material and finish shall be in
accordance with MIL-M-385T0 {see 6.4},

Untess otherwise specified, the
2% spacifiad in table I, and apply
todneratides range,

3.4 Electrical performance c¢i
electrical performance character:
over the full recommended casg opera

3.5 Electrical test reguirement:
the subgroups specified in Lable
subgroup shall be as specified in

alectrical tests for each
hevein,

21 west requirements shall be

TABLE TI. Electris

test reguivements,

| ¢ Sungroups (see

| MIL-STD-883 tust reauivemanis ! table I)

| e _ UTTTTass B devices

T ez

|Interim electrical Leu : ! 1,7

|~ (method 5004) e |
T | T
[Final electrical test . |
| parameters {method i
T |
JGroup A test requiromenic oL w.3,%%4,7.8,9, |
| (method 5005) boin,il,i2 |
| : |
{Group C end-point et ! 1,7,8 |
| parameters (metha i |
1 ) 1 - [
‘Group D end-point elecurigal { 27,8 |

: |

parameters (methcd 5u35: :

* PDA applies to subgroup 1 anly (see &.26Y.
*% See 4.4.1b.

3.6 Marking. Marking shaii b
of the manufacturer, marking of

of the microcircuit, but shall bHe

Ttk MIL-M-28510. At the option
it may be cmitted from the body
initial container.,

vetained on the

3.7 Microcircuit group assignment. The devices cover

) cd by this specification
shall be Th a microcircait group numoz: 195 [see MIL.M-385

, appendix E).
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Electrical performance characteristics.

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.
I I
Test Symbol Conditions Group |Ref Device types Unit
-55°C ¢ Tg < *+125°C A Ino. ol ~02
Voo = 5.0V 4108 sub- |
| unqess otherwise groups | | I
| specified | Min Max Min Max
|
Input CIn f =1 Mz 4 | 10 10 pF
capacitance Unmeasured pins
|returned to ground, |
|Output ICur  ITc = *+25°C 4 15 | 15 | pF
] capacitancel | |
1 | T |
[Bidirectional|Cy /g I | 4 I 20 20 | pF
{ capacitance : : ] | | | } |
T ! ' i
|PCLK Tow twCl |See figure 4, 19,10,11, | 1 70 1000 50 1000 | ns
| width read and write, 112 | | |
|interrupt, reset, and |
:gycligg ;;m;\g; | 190,11, |2 | 70 | 1000 | 50 | 1000
PCLK high = & ,10,11, ns
widthg twPCh Iuhless otherwise 12 |
|specified. 1
PCLK fall  Itgpc | 19,10,11 | 3 | 10 | 10 { ns
time 2/ | | | | |
| | |
| | |
PCLK rise typc | 9,10,11 | 4 10 10 | ns |
time 2/ | |
|
PCLK cycle |tepe i {9,10,11, | 5 | 165 2000 | 116 2000 | ns
time | 112 | | |
] | 1 | | | | | | |
ITAdd to t : |‘9 10,11 { 6 ll 80 I { 66 |r I ]I
ress pdlU,idd, ns
| WR +setup sA(WR) | 12 | 1 | ]
| time } | | | i |
{Add t }t ; |T9 10,11 : 7 ’ 0 { 0
ress to ,10, ns
| WK thold | TAOWR) | I | | R
! time | | | |
}Add t t IIQ 10,11 8 ; 80 { 66
ress to ,10,11, ns
| RO+ setup sA(RD) |12 | | ] | ]
] time | | | |
{Add t t }9 10,11 9 { 0 0 }
ress to ,10, ns
| KD+ hota | TA(RD) | | n | o
| time | | | | | |
{INIICK to it |I9 10,11 |10 } 20 } 20 ;
s 10, ns
| peLk ¢ | STAPO) | | | | |
| setup time | | | | | i | |
] | ! | I | | | |

See footnotes at end of table,
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Electrical performance characteristics - Continued.

TABLE I.
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TABLE 1.
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Electrical performance characteristics - Continued.

'

I
I
|-5
|
!
l

5
Ve
u

Conditions

°C < Tg < +125°C
= 5.0V £10%
nless otherwise
specified

Group
A

sub-
groups

S

Device types

-01

-02

Min

I

Max Min

Max

[amd
=]

=
[ad

l
!
|
|
I
!
ITE high to

RD+setup
time 4/

1
tsCEN(RD) |See figure 4,

|read and write,
|interrupt, reset, and

lcycle timimgs,

|

|

]

.

Tow width|
Yy :

ICL
twrD1

= 50 pF *103
lunless otherwise

|specified.

IRD
|
|
T

]
|RD+ to read |
| data |
active |
delay 2/ |

£drRD(DRA)

|
|
J
|
IR0+ to read

data not

valid time|
2/ |

tdrpr(DR)

[

|

| 2

i |
T

IRD+ to read

data valid
delay

tdrof(DR)

|
|
|
T
IRD+ to read
data float
delay
2/ 5/

tdrD(DRZ)

Address
required
valid to
read data
valid

————

tda(DR)

|
|
|
|
{ delay
[
|

WR Tow width

twR1

|Write data
| WR+ setup
{ time

|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
tsDN(wR)l
|
]

21

58

ns

22

200

145

ns

23

ns

24

ns

T

9,10,11,12

25

180

135

ns

26

45

38

ns

4

27

280

210

ns

28

200

145

—_t e et — o e ——————— e e —_—_—— e — ]

ns

e e e e e e e e e e ] e e e e ] e e et e e e e e e s e e e e ] e e e e e
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—_—— e

ns

See footnotes at end of table.
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TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE 1.
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Electrical performance characteristics - Continued.

TABLE 1.
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See footnotes on next page.
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1/ Guaranteed to the 1imits specified herein by characterization/design if not tested.
2/ Guaranteed to the limit specified herein if not tested.

3/ Tested in interrupt acknowledge cycle only.

4/ Parameter does not apply to interrupt acknowledge transactions.

5/ Float delay is defined as the time required for a +0.5 V change in the output with a maximum
~ dc load and minimum ac load.

6/ Open-drain output, measured with open-drain test load.

7/ Parameter is system dependent. For any SCC in the daisy chain, thAi(RD must be greater
than the sum of tqpc(1po) for the highest priority device in the daisy chain, tgIFI(RDA)
for the SCC, and tqrpIf(1E0). for each device separating them in the daisy chain.

8/ Parameter applies only between transactions involving the SCC.

9/ RXT is RTxC or TRXC, whichever is supplying the receive clock.

10/ Parameter applies only if the data rate is one-fourth the PCLK rate. 1In all other cases, no
phase relationship between RxC and PCLK or TxC and PCLK is required.

11/ Parameter applies only to FM encoding/decoding.
12/ TXC is TRXC or RTXC, whichever is supplying the transmit clock.

13/ Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing
requirements are identical to case PCLK requirements.

14/ Both RTXC and SYNC have 30 pF capacitors to ground connected to them.

15/ This parameter does not apply to this device. Information provided to be consistent with
previous devices.

16/ The maximum receive or transmit data is one-fourth the PCLK rate.
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(vg) TAg
(Vi) Tay

(V|3) TA |3
(vis) TAg

(VLN) PSI/2
(VLI) PSy
(vz) TA3z
(A7)A16 - A7
PSi1/2
(VL1) PSx
(Vig) TC7
(Vg) TAg
(Vig) TA 5
(vis) TCsg
(VLI)PSy

(V) TA7
A-TCI

B-TC3
c- Tca

NOTES:

Clock
Icc =

OWONAAILWN -
. o e o e e .

—
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Device types 01 and 02

aiiil

P e VAYAV .

C O o~ O 00w N

18 ¢

INT
IEO

|EI
INTACK
Vee
W/REQA
SYNCA
RTuCA

Rx DA
TRx CA
Tz DA

DTR/REQA

—VW——19 ncoaA
——1 20 PCLK

Dg 40
D2 39
Dg 38
Dg 37

RD 36

WR 35
A/B 34
CE 33
D/c 32
GND 3|
W/REQB 30
SYNCB 29
RTxCB 28
Rx DB 27
TRxCB 26
TxDB 25
DTR/REQB 24
RTSB 273

crss 22
DCoE 21

+3.,5 V #5%,

2 = 5.0V £100 mV,

frequency = 1 MHz *1%.
250 mA maximum.

FIGURE 3.

Dynamic burn-in and life test.

A1l resistors 2 ko *1% unless noted otherwise,
A1l signals have 6000 source impedance or less.
A11 power supplies have 100 mil
Vectors (address drivers) levels are GND and > 2.4 volts;
TTocks (clock drivers) levels are GND and > 3.6 volts; < 5.0 volts,
A%Z/(special drive) Tevels are GND and > 5.0 volts; < 7.0 volts.

p

PS

TAag (Vg)
TA|p (VIO)
TA12 (Vi2)
TAg (Vq)
TAg (Vo
TA) (V)
TAz (Vy)
TAy (Vq)
TAg(Vs5)
GND

PSyx (VLI
TC7(Vm)
TAg (vg)
TA 2 (V|2)
TCg(Vis)
Py (VLI)

TAg (Vg)

iohms impedance or less at device.
< 5.0 volts.



MIL-M-38510/486

Device types 01 and 02

READ AND WRITE TIMING

O ‘-’1 ©
INTACK fl q _ - XL* }S_@
= X7
i !
s ol | — e
Do;g;lo L_j{ ACTIVE )(Vg_o—j-
@_L‘ﬁl—@-—i & @
) i = X
D4 Sy
WRITE v

W/REQ \*_——

|

WAIT
2
W/REQ

REQUEST ! | @——-———.1

DTR/REQ
REQUEST

T N

FIGURE 4, Timing diagram.
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Device types 01 and 02

INTERRUPT ACKNOWLEDGE TIMING

PCLKM —\I\_
TNTACK \
O,
org @ lae

Do-D7 @WWAUD }

e
IEI

43 --—t—(@
1E0 ){ \
INT ‘—"@’—j‘

RESET TIMING

——\——/ - \k____j/————
e @ s
w \ SN

CYCLE TIMING
e\ va g \
a9)

T W e s
RD OR WR - X

—_—
4

FIGURE 4. Timing diagram - Continued.
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Device types 01 and 02

GENERAL TIMING

ek TN/ N . N S
W/REQ \l
REQUEST ‘
W/REQ f
RTxC,TRxC j :& /——
RECEIVE ;
Dt ® Ot
RxD >{ }( X

EXTERSNY)\“LC ' j :K

TRxC,RTxC
T;ANS&IT l @ | fll @ ‘ \'_
TxD 4>I :ﬁ }( }(

b

ot hof X
RTx C wl‘__——\___/—
e (D——
N A W A
l—(@—
CTs,000 A n_ A
. & -
SYNC AN/
e

INPUT

FIGURE 4. Timing diagram - Continued.
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switching test circuits

Standard test load open drain test load
2.18 V
+
562 §) SV
2.0kn
ﬁ
FROM OUTPUT
FROM OUTPUT O——¢ UNDER TESTO——¢

UNDER TEST
50 pF A1~
50 pF I 97608 ]__\

Switching test input/output waveform

2.4
XZ'Z\ TEST — 2.2;>(
POINTS
0.45 0.8 —~0,8

AC testing: Inputs are driven at 2.4 V for a logic "1" and 0.45 V for a logic "0".
Timing measurements are made at 2.2 V for a logic "1 and 0.8 V for a logic "ov.

FIGURE 4, Timing diagram - Continued.
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WRITE REGISTER O

o foalre e dpelo [

|l "olw

o\l

o

REGISTER
REGISTER
| REGISTER
| | REGISTER
REGISTER
! | REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
T | REGISTER 13

-t~-f—-jOjOlO}lO

-t olol-

© N g OsUN

—lolo
ol —jo
)

o
~

-] —-tOotlojo|0o

O) O} -

REGISTER 14
REGISTER {5

N e)

o

o

MULL CODE

O | 1] POINT HIGH

1 RESET EXT/STAT INTERUPTS

SEND ABORT (SOLC)

ENABLE INT ON NEXT Rx CHARATER

—j—-jolofolo

—j{o|—-|0O

RESET Tx INT PENDING

E£RROR RESET

-0

[=]

0
o]
|

|

1
o
0
1
1

RESET HIGHEST juUS

MULL CODE

RESET Rx CRC CHECKER

RESET Tx CRC GENERATOR
RESET Tx UNDERRUN/EOM LATCH

» WITH POINT HIGH COMMAND

WRITE REGISTER 3

[ [Pe]%s [P [Ps[e " o |

l—Rn ENABLE
— SYNC CHARACTER

Rx CRC ENABLE
ENTER HUNT MODE

AUTO ENABLES

Rx 3 BITS /CHARACTER

Rx 7 BITS /CHARACTER

Rx 6 BITS /CHARACTER

Rx 8 BITS /CHARACTER

FIGURE 6.

ADDRESS SEARCH MODE (30LC)

MIL-M-38510/486

WRITE REGISTER |

{2706, [P % [°1 [P0

|-

PA
O[O0 |Rx INT DISA
Ol [Rx INT ON F
110
L

b

WRITE REGISTER

[07]ps]0s[0a[0s[02]0: [oo]

'_I———vc:

EXT INT ENABLE
Tx INT ENABLE

RITY IS SPECIAL CONDITION

BLE
IRST CHARACTER OR SPECIAL CONDITION

INT ON ALL Rx CHARACTERS OR SPECIAL CONDITION
Rx INT ON SPECIAL CONDITION ONLY

WAIT/DMA REQUEST ON RECEIVE TRANSMIT
WAIT/DMA REQUEST FUNCTION
WAIT/DMA REQUEST ENABLE

2

ve

INTERRUPT VECTOR

WRITE

REGISTER 4

[o2]06]os [2a[oa[oz[o1 [oo]

LOAD INHIBIT

l— PARITY ENABLE

PARITY EVEN/ 000

SYNC MODES ENABLE
| I STOP BIT /CHARACTER
1]o I S8TOP BITS JCHARACTER

2 STOP BITS/ CHARACTER

0| 0| g BIT SYNC CHARACTER
0|1 | 16 BIT SYNC CHARACTER
1 1O | soLc MODE (OIIHINIOFLAG)
I 1 ' | EXTERNAL SYNC MODE
0 !0 | X1 CLOCK MODE
t | x16 CLOCK MODE
1 |9 | x32 cLOCK MODE
I 11 | x64 CLOCKMODE
Write register bit functions.
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WRITE REGISTER 5

[°7lD°lD5104[°3 oz 0, oo

MIL-M-38510/486

WRITE REGISTER 9
F e T
L

r- CRC ENABLE vig
nrs
SoLC CRC 18 oLc
Ts ENABLE MIE
JE—
. SEND BREAK STATUS HIGH/STATUS LOW
[+}
0| Ts 8 BITS (OR LEGS) CHARACTER
o1 | Ts 2BITS/CHARACTER o |o |no RESET
1 |0 | Ts 6 BITS/CHARACTER | | CHANNEL RESET 8
1| '] s 88ITS/ CHARACTER 1 [0 | cHANNEL RESET A
L I | | FORCE HAROWARE RESET
DTR
WRITE REGISTER 6
F’7l°e|°sl°4l°=|°z|°nl°oj
SYNC , SYNC g SYNCg SYNC 4 svnc3 SYNC , SYNC | SYNC, MONOSYNC 8BITS
SYNC, SYNCo SYNCg SYNC4 SYNC 3 SYNC 2 SYNC) SYNCg MONOSYNC 6 BITS
SYNCg SYNCeg SYNCy SYNCa SYNC 3 SYNC 3 SYNC | SYNCg BISYNC 18 BITS
SYNC3 SYNC SYNG, SYNCg 1 1 1 1 BISYNC 12 BITS
AORT AORg ADR 5 ADR 4 ADR 3 ADR2 ADR| ADRp SDLC
ADR o ADR g ADRy ADR 4 2 3 s 8 3DLC (ADDRESS RANGE)
WRITE REGISTER 7
M 26[s [oa [os [z [ I°°J
SYNC SYNCg SYNCg SYNC4 smc; SYNC2 sYNCi gyNcg MONOSYNC 8BITS
SYNCg  SYNC4 SYNC3  SYNC2 SYNC) SYNCo " MONOSYNC 6 BITS
SYNCyy  SYNC 4 SYNC|3 SYNCi2  SYNCyy SYNC j0 SYNC 9 SYNCg BISYNC 18 BITS
$YNC|| SYNC 10 SYNCo SYNCa SYNC7 SYNC 6 SYNCS SYNC4 BISYNC 12 BITS
0 1 l ! 1 ) | 0 soLc
FIGURE 6. MWrite register bit functions - Continued.
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WRITE REGISTER

MIL-M-38510/486

10

FRRRASAR

WRITE REGISTER 12

o [Pe oo 2|21 [Po]

0 | RECEIVE CLOCK= AT'E PIN
| | RECEIVE CLOCK=TArC PIN
O | RECEIVE CLOCK = BR GENERATOR OUTPUT

1 RECEIVE CLOCK= DPLL OUTPUT

ATrC xTAL/NO xYAL

WRITE REGISTER 15

[o7]efos]oa [os ]z [or 2]
L“‘L

FIGURE 6.

ZERO COUNT IE
FIFO ENABLE
DCD IE

SYNC /HUNT I1E

CTS IE
T: UNDERRUN/EOM IE

BREAK/ASORT IE

‘ l—e BIT/ 6 81T SYNC L—Tcow
LOOP MODE TCy
ABORT/FLAQ ON UNDERRUN Tea
MARK /FLAG IOLE re
3 LOWER BYTE OF
GO ACTIVE ON POLL TCq [ TIME CONSTANT
1 TCs
ofo
NRZ Tce
[e] | NRZI
Tcr
i o | Mt TRANSITION =11 y
TT7 1 emo (TrANSITION =01)
WRITE REGISTER I3
CRC PRESET 1/0
> 1[oe [oa 040 [P [ [oo]
7]%6 |P5 [P4)03 [P2]0y |Po
WRITE REGISTER I r
N L 3
[ o |0, |0, {0 Tc
[°] si°5|°4| 3| 2% [%] 8
TC,
N TCio
TRYC OUT =xTAL OQUTPUT Ten
I
TRrC OUT= TRANSMIT CLOCK o2 ”T'::Rc::;;”
—_ NT
TR/C OUT = BR GENERATOR OUTPUT TCis
THIC OUT = DPLL OUTAUT Tcia
TReC O/1 TC.sJ
0 |o | TRANSMIT CLOCK = RTrC PIN WRITE REGISTER 14
o {1 | TRANSMIT CLOCK = TRrC PIN
Pr Pofs e Jos ] ["]
i [o | TRANSMIT cLOCK s BR GENERATOR OUTPUT
v |1 § TRANSMIT CLOCK * DPLL QUTPUT
BR GENERATOR ENABLE

BR GENERATOR SOURCE
OTR/REQUEST FUNCTION
AUTO ECHO

LOCAL LOOPBACK

LLL—:L

o ]o [0 ]| NuLL commaNnD

° , | enTeR searcH moDdE

o1 1 [0} RESET MIssING cLOCK

o |t [+ ]| oisasLe opLL

1 {0 {o| seT sourcE « BR GENERATOR
i |o |1 | ser sources RTrC

' 1t o | seT Fu mooE

v o]t | ser nmzi mope

Write register bit functions - Continued.
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READ REGISTER O

lD7IDGID5lD“]°3 [Dz ]o, ‘ool

it

READ REGISTER |

[P [oepeoaps e o o]

Rx CHARACTER AVAILABLE
ZERO COUNT

Tx BUFFER EMPTY

DCco

SYNC/HUNT

CcTS

Tx UNDERRUN/EOM
- BREAK/ABORT

ALL SENT

RESIDUE CODE 2
RESIDUE CODE |
RESIDUE COCE,O
PARITY ERROR

Rx OVERRUN ERROR
CRC/ FRAMING ERROR

=

END OF FRAME (SDLC)

READ REGISTER 2
°7PPe[os[ea]os[Po1 [0

L_

V3
va
Vs
Ve
v
7/

I

* MODIFIED IN B CHANNEL

FIGURE 7.

INTERRUPT VECTOR =

READ REGISTER 3

D7 oslos]oqloglozlm lool

I

CHANNEL B EXT/STAT IP*
CHANNEL BTx IP*
CHANNEL B Rx IP*
CHANNEL A EXT/STAT I1P*
CHANNEL A Trip®
CHANNEL A-Rx IP*

o]

o]

*ALWAYS O IN B CHANNEL

READ REGISTER 10

E Iosloslo‘,lo ozlo JDO

|

O

ON LOOP

o]

[¢]

LOOP SENDING
(o]

TWO CLOCKS MISSING

READ REGISTER 12

ONE CLOCK MISSING

Prlelosos]os e > "J

N\

TCo
TCI

TC2
TC3 $

TC 4

LOWER BYTE OF
TIME CONSTANT

TCs
TCe

25
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MIL-M-38510/486

READ REGISTER 13

FrFep+ PP o]

TCs
TCq
TCio
Ten UPPER BYTE OF
TCi2 TIME CONSTANT
TC 3
TCi4
TCis

Il

READ REGISTER 15
P oepsPa[esoz[or oo

Lo

ZERO COUNT IE
o]

DCD IE
SYNC/HUNT IE

CTS IE
Tr UNDERRUN/EOM IE

BREAK/ ABORT IE

FIGURE 7. Read register bit functions - Continued.
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SYSTEM TIMING

MIL-M-38510/486

APPENDIX

Device types 01 and 02

RTxC,TRx?—_J/_‘—-“—‘“\L_——__—J7r———————\k———_—_—//———————\\_———————
RECEIVE

W/REQ
REQUEST \¥
W/REQ A
WAIT
SYNC
oUTPUT \
_ 3
INT \*
RTxC,TRxXC \\______J/——__——_\k______/rﬂ_————\\______J/——__—‘—
TRANSMIT
W/REQ
REQUEST \*
W/REQ :
WAIT )T
OTR/REQ \*
REQUEST
— o
INT \k
-r————C}———a1
CTs,DCD §<
SYNC
INPUT 1(
INT \l

-~

FIGURE 8, System timing.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and method 5005 of MIL-STD-883, as applicable, except
as modified herein,

4.2 Screening. Screening shall be in accordance with method 5004 of
MIL-STD-883, ang shall be conducted on all devices prior to qualification and
quality conformance inspection. The following modifications and additional
criteria shall apply:

a. Burn-in test method 1015 of MIL-STD-883.

(1) Test condition D or E using the burn-in configuration shown on
figure 3, or equivalent.

(2) Tp = +125°C.

b. The percent defective allowable (PDA) for class B devices shall be in
accordance with MIL-M-38510. Electrical tests shall be in accordance
with table II herein.

c. Interim and final electrical test parameters shall be as specified in
table II, except interim electrical parameters test prior to burn-in is
optional at the discretion of the manufacturer.

d. Constant acceleration in accordance with test condition D of method 2001
of MIL-STD-883.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. Inspections to be performed shall be those specified herein for
groups A, B, C, and D inspections (see 4.4.1 through 4.4.4),

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification Tnspection, it a manufacturer qualifies one device type which is
manufactured identically (i.e., same die, process, and package) to other device
types on this specification, the other device type may be part I qualified by
conducting only group A electrical tests and submitting data in accordance with
MIL-M-38510, appendix D (i.e., groups B, C, and D tests are not required).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B,
€, and D inspections (see 4.4.1 through 4.4.4).

4.4.1 Groug A insEection. Group A inspection shall be in accordance with table
I, method of MIL- -883 and as follows:

a. Electrical tests shall be as specified in table II herein.

b. Subgroup 4 (Cpy, Couts C1/0 measurements) shall be performed only
for initial qualification and after process or package or design changes
which may affect design capacitance. Capacitance shall be measured
between the designated terminal and Vgg at a frequency of 1 MHz. One
pin of each input, output, and input/output (bidirectional, 3-state) type
shall be tested on each device. The pin selected for a given type shall
be rotated for each subsequent device tested.
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c. Subgroup 12 shall be added to group A inspection requirements for class B
devices using an acceptance number of 22 with zero rejects and consist of
the procedures, test conditions, and 1imits specified in table I herein.
This inspection will only be performed at a case operating temperature of
+125°C and *+25°C. This subgroup shall be used for initial qualification
only and variable data shall be submitted.

d. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

4.4.2 Group B inspection. Group B inspection shall consist of the test
subgroups and acceptance values shown in table I11b of method 5005 of MIL-STD-883.

4.4.3 Group C inspection. Group C inspection shall consist of the test
subgroups and acceptance values shown in table III of method 5005 of MIL-STD-883

and as follows:

a. End-point electrical parameters shall be as specified in table II herein,
b. Steady-state 1ife test (method 1005 of MIL-STD-883).
(1) Test conditions D or E using the configuration shown on figure 3.
(2) Tp = *+125°C minimum.

c. Test duration 1,000 hours, except as permitted by method 1005 of
MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table
IV of method EUUS of MIT-STD-883 and as follows:
a. End-point electrical test shall be as specified in table II herein.

b. The constant acceleration test shall be performed using test condition D
of method 2001 of MIL-STD-883.

4.5 Methods of inspection. Methods of inspection shall be specified in the
appropriate tables and as follows:

4.5.1 Voltage and current, A1l voltages given are referenced to the
microcircuit ground terminal. Currents given are conventional and positive when
flowing into the referenced terminal.

herein because of its extreme length. When the sequence or .
condition of tests and test vectors, which form this table, are
needed as part of this inspection they may be obtained in a form
compatible with the test system architecture. The preparing
activity may be consulted for information on obtaining table III.
Group A subgroup assignment is shown in table I.

T
I Table I1I, which forms a part of this specification, is not printed
|
!
]
|

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance with MIL-M-38510.
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6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use. Microcircuits conforming to this specification are intended
for original equipment design applications and logistic support of existing
equipment.

6.2 Acquisition requirements. Acquisition documents must specify the
following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1).

c. Complete Part or Identifying Number (PIN) (see 6.7).

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to qualifying activity,
if applicable.

e. Requirements for special lead lengths or lead forming, if applicable.
These requirements shall not affect the PIN. Unless otherwise
specified, these requirements shall not apply to direct purchase by or
direct shipment to the Government.

f. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action, and reporting of
results, if applicable.

g. Requirement for product assurance options.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, terms,

symbols, and definitions used herein are defined in MIL-M-38510, MIL-STD-1331,
and as follows:

6.3.1 General description. The SCC serial communications controller is a dual
channel, multi-protocol data communications peripheral designed for use with
8-bit and 16-bit microprocessors. The SCC functions as a serial-to-parallel,
parallel-to-serial converter/controller. The programming flexibility of the
internal registers allows the SCC to be configured to satisfy a wide variety of
serial communications applications. On-chip features include baud rate
generators, digital phase-locked loops, and crystal oscillators, which
dramatically reduce the need for external logic.

The SCC handles asynchronous formats, synchronous byte-oriented protocols, and
synchronous bit-oriented protocols such as HDLC and SDLC. This versatile device
supports virtually any serial data transfer application (diskette,
telecommunications, cassette, tape drives, etc.).

The device can generate and check CRC codes in any synchronous mode and can be
programmed to check data integrity in various modes. The SCC also has facilities
for modem controls in both channels. In applications where these controls are
not needed, the modem controls can be used for general-purpose I/0.
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With access to 14 write registers {see figure 6) and 7 read registers (see figure
7) per channel, the user can configure the SCC so that it can handle all
asynchronous formats regardless of data size, number of stop bits, or parity
requirements. The SCC also accommodates all synchronous formats including
character, byte, and bit-oriented protocols.

Within each operating mode, the SCC also allows for protocol variations by
checking odd or even parity bits, character insertion or deletion, CRC generation
and checking, break and abort generation and detection, and many other

protocol-dependent features.

6.3.2 Pinout description. The following section describes the pin functions
of the SCT. Figure I details the respective pin functions and pin assignments.

A/B Channel A/channel B select (input). This signal selects
the channel in which the read or write operation occurs.

(44 Chip enable (input, active low). This signal selects the
SCC for a read or write operation.

Dg - Dy Data bus (bidirectional, 3-state). These lines carry
data and commands to and from the SCC.

/T Data/control select (input). This signal defines the
type of information transferred to or from the SCC. A
high means data is transferred; a low indicates a command.

1.1} Read (input, active low). This signal indicates a read
operation and when the SCC is selected, enables the SCC's
bus drivers. During the interrupt acknowledge cycle,
this signal aates the interrupt vector onto the bus if
the SCC is the highest priority device requesting an
interrupt.

WR Write (input, active low). When the SCC is selected,
this signal indicates a write operation. The coincidence
of "D and WR is interpreted as a reset.

TTSK, TTSE Clear to send (inputs, active low). If these pins are
programmed as auto enables, a low on the inputs enables
the respective transmitters. 1f not programmed as auto
enables, they must be general-purpose inputs. Both
inputs are Schmitt-trigger buffered to accommodate slow
rise-time inputs. The SCC detects pulses on these inputs
and can interrupt the CPU on both logic level transitions.

RxDA, RxDB Receive data (inputs, active high). These input signals
receive serial data at standard TTL levels.
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RTxCA, RTxCB

DTDA, DCDB

PCLK
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Receive/transmit clocks (inputs, active low).
can be programmed in several different modes of
operation. In each channel, RTxC may supply the receive
clock, the transmit clock, the clock for the baud rate
generator, or the clock for the digital phase-locked
Toop. These pins can also be programmed for use with the
respective §YEC pins as a crystal oscillator. The-
receive clock may be 1, 16, 32, or 64 times the data rate
in asynchronous modes.

These pins

Data carrier detect (inputs, active low). These pins
function as receiver enables if they are programmed for
auto enables; otherwise they may be used as
general-purpose input pins. Both pins are
Schmitt-trigger buffered to accommodate slow rise-time
signals. The SCC detects pulses on these pins and can
interrupt the CPU on both logic level transitions.

Data terminal ready/request (outputs, active low). These
outputs follow the state programmed into the DTR bit.
They can also be used as general-purpose outputs or as
request l1ines for a DMA controller.

Interrupt enable in (input, active high). IEI is used
with 1E0 to form an interrupt daisy-chain when there is
more than one interrupt driven device, A high IEI
indicates that no other higher priority device has an
interrupt under service or is requesting an interrupt.

Interrupt enable out (output, active high). IEO is high
only if IEl is high and the CPU is not servicing an SCC
interrupt or the SCC is not requesting an interrupt
(interrupt acknowledge cycle only)., IEO is connected to
the next lower priority device's IEI input and thus
inhibits interrupts from lower priority devices.

Interrupt request (output, open-drain, active low). This
signal is activated when the SCC requests an interrupt.

Interrupt acknowledge (input, active low). This signal
indicates an active interrupt acknowledge cycle. During
this cycle, the SCC interrupt daisy-chain settles. When
RD becomes active, the SCC places an vector on the data
bus (if IEI is high}). TﬂlKEK is latched by the rising
edge of PCLK.

Clock (input). This is the master SCC clock used to
synchronize internal signals. PCLK is a TTL level
signal. PCLK is not required to have any phase
relationship with the master system clock.
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SYNTA, SYNCB

TxDA, TxDB

TRXCK, TRxCB

W/REQK, W/REQB
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Request to send (outputs, active low). When the request
to send (RTS) bit in write register 5 (figure 7) is set,
the RTS signal goes lTow. When the RTS bit is reset in
the asynchronous mode and auto enable is on, the signal
goes high after the transmitter is empty. In synchronous
mode or in asynchronous mode with auto enable off, the
RTS pin strictly follows the state of the RTS bit. Both
pins can be used as general-purpose outputs.

Synchronization ({inputs or outputs, active Tow). These
pins can act either as inputs, outputs, or part of the
crystal oscillator circuit. In the asynchronous receive
mode (crystal oscillator option not selected), these pins
are inputs similar to TTS and DCD. 1In this mode,
transitions on these lines affect the state of the
synchronous/hunt status bits in read register 0 (figure
6) but have no other function.

In external synchronization mode with the crystal
oscillator not selected, these lines also act as inputs.
In this mode, SYNC must be driven low two receive clock
cycles after the last bit in the synchronous character is
received. Character assembly begins on the rising edge
of the receive clock immediately preceding the activation
of SYNC.

In the internal synchronization mode (monosync and
bisync) with the crystal oscillator not selected, these
pins act as outputs and are active only during the part
of the receive clock cycle in which synchronous
characters are recognized. The synchronous condition is
not latched, so these outputs are active each time a
synchronization pattern is recognized (regardless of
character boundaries). In SDLC mode, these pins act as
outputs and are valid on receipt of a flag.

Transmit data (outputs, active high). These output
signals transmit serial data at standard TTL levels.

Transmit/receive clocks (inputs or outputs, active low).
These pins can be programmed in several different modes
of operation. TRxE may supply the receive clock or the
transmit clock in the input mode or supply the output of
the digital phase-locked loop, the crystal oscillator,
the baud rate generator, or the transmit clock in the
output mode.

Wait/request (outputs, open-drain when programmed for a
wait function, driven high or low when programmed for a
request function). These dual-purpose outputs may be
programmed as request lines for a DMA controller or as
wait 1ines to synchronize the CPU to the SCC data rate.
The reset state is wait.
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6.3.3 Architecture. The SCC internal structure includes two full-duplex
channels, two baud rate generators, internal control and interrupt logic, and a
bus interface to a nonmuitipltexed bus. Associated with each channel are a number
of read and write registers for mode control and status information, as well as
logic necessary to interface to modems or other external devices (see figure 2).

The logic for both channels provides formats, synchronization, and validation for
data transferred to and from the channel interface. The modem control inputs are
monitored by the control logic under program control. A1l of the modem control
signals are general-purpose in nature and can optionally be used for functions
other than modem control.

The register set for each channel includes 10 control (write) registers, 2
sync-character (write) registers, and 4 status (read) registers. In addition,
each baud rate generator has two (read/write) registers for holding the time
constant that determines the baud rate. Finally, associated with the interrupt
logic is a write register for the interrupt vector accessible through either
channel, a write only master interrupt control register and three read registers:
one containing the vector with status information (channel B only), one containing
the vector without status (channel A only), and one containing the interrupt
pending bits (channel A only).

The registers for each channel are designated as follows:
WRO-WR15 - - - Write registers 0 through 15,

RRO-RR3, RR10, RR12, RR13, RR15 - - - Read registers 0 through 3,
10, 12, 13, 15,

Table IV lists the functions assigned to each read or write register. The SCC
contains only one WR2 and WR8, but they can be accessed by either channel. All
other registers are paired (one for each channel).

6.3.4 Data path. The transmit and receive data path illustrated in figure 5 is
identical for Eotﬁ channels. The receiver has three 8-bit buffer registers in a
FIFO arrangement, in addition to the B8-bit receive shift register. This scheme
creates additional time for the CPU to service an interrupt at the beginning of a
block of high speed data. Incoming data is routed through one of several paths
(data or CRC) depending on the selected mode (the character length in asynchronous
modes also determines the data path).

The transmitter has an 8-bit transmit data buffer register loaded from the
internal data bus and a 20-bit transmit shift register that can be lToaded either
from the synchronous character registers or from the transmit data register.
Depending on the operational mode, outgoing data is routed through one of four
main paths before it is transmitted from the transmit data output (TxD).
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TABLE IV. Read and write register functions.

Read register functions

——— e e ]

I

!

|

]

RRO |Transmit/receive buffer status and external status |
RR1 |Special receive condition status {

| RR2 :Modified interrupt vector (channel B only) I
i |[Unmodified interrupt vector {channel A only) %
: RR3 ‘Interrupt pending bits (channel A only) ]
{ RR8 %Receive buffer ;
: RR10 IMiscellaneous status i
= RR12 ILower byte of baud rate generator time constant |
RR13 |Upper byte of baud rate generator time constant }
RR15 EExterna]/status interrupt information i
Write register functions 1

] 1

WRO ICRC initialize, initialization commands for the I

| Ivarious modes. Register pointers. |
I WR1 :Transmit/receive interrupt and data transfer mode I
] |definition i
1 WR2 %Interrupt vector (accessed through either channel) |
WR3 |Receive parameters and controls }

; WR4 |Transmit/receive miscellaneous parameters and modes'
i WR5 ITransmit parameters and controls |
} WR6 |ISync characters or SDLC address field i
! WR7 ISync character or SDLC flag |
} WR8 !Transmit buffer :
’ WR9 iMaster interrupt control and reset (accessed ;
| [through either channel) |
I WR10 :MisceIIaneous transmitter/receive control bits {
I WR11 [Clock mode control ‘
| WR12 |[Lower byte of baud rate generator time constant {
} WR13 :Upper byte of baud rate generator time constant l
i WR14 :Misce11aneous control bits i
| WR1S :Externa1/status interrupt control !
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6.3.5 Programming. The SCC contains write registers in each channel that are
programme y the system separately to configure the functional personality of the
channels. Register addressing is direct for the data registers only, which are
selected by a high on the d/c pin. In all other cases (with the exception of WRO
and RRO), programming the write registers requires two write operations and
reading the read registers requires both a write and a read operation. The first
write is to WRO and contains three bits that point to the selected register. The
second write is the actual control word for the selected register, and if the
second operation is read, the selected read register is accessed. All of the
registers in the SCC, including the data registers, may be accessed in this
fashion. The pointer bits are automatically cleared after the read or write
operation so that WRO (or RRO) is addressed again.

6.3.6 MWrite registers. The SCC contains 13 write registers (14 counting WRS,
the transmit buffer) in each channel. These write registers are programmed
separately to configure the functional "personality" of the channels. In
addition, there are two registers (WR2 and WR9) shared by the two channels that
may be accessed through either of them. WR2 contains the interrupt vector for
both channels, while WR9 contains the interrupt control bits. Figure 6 shows the
format of each write register.

6.3.7 Read registers. The SCC contains eight read registers (actually nine,
counting the receive buffer (RR8) in each channel). Four of these may be read to
obtain status information (RRO, RR1, RR10, and RR15). Two registers {RR12 and
RR13) may be read to learn the baud rate generator time constant. RR2 contains
either the unmodified interrupt vector (channel A) or the vector modified by
status information {(channel B). RR3 contains the interrupt pending (IP) bits
(channel A). Figure 7 shows the formats for each read register.

The status bits of RRO and RR1 are carefully grouped to simplify status
monitoring; e.g., when the interrupt vector indicates a special receive condition
interrupt, all the appropriate error bits can be read from a single register (RR1).

6.4 Logistic support. Lead materials and finishes (see 3.3) are
interchangeabTe. UnTess otherwise specified, microcircuits acquired for
Government logistic support will be acquired to device class B (see 1.2.2) and
lead material and finish "A" (see 3.3). Longer length leads and lead forming
shall not affect the part number.

6.5 Handling. MOS devices must be handled with certain precautions to avoid
damage due to the discharge of accumulated static charge. Input protective
devices have been designed in the chip to minimize the effect of this static
buildup. However, the following handling practices are recommended:

a. Devices should be handled on benches with a conductive and grounded
surface.

b. Ground test equipment and tools.

¢. Handling of devices by the leads should be avoided.

d. Devices should be stored in conductive carriers.

e. The use of plastic, rubber, or silk in MOS areas should be avoided.

f. Relative humidity should be maintained above 50 percent, if practical.

g. Operator should be grounded when handling devices.
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6.6 Substitutability. The cross-reference information below is presented for
the convenience of users. Microcircuits covered by this specification will
functionally replace the listed generic-industry type. Generic-industry
microcircuit types may not have equivalent operational performance characteristics
across military temperature ranges or reliability factors equivalent to
MIL-M-38510 device types and may have slight physical variations in relation to
case size. The presence of this information shall not be deemed as permitting
substitution of generic-industry types for MIL-M-38510 types or as a waiver of any
of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 785C3006 SCC
02 Z85C3008 SCC

6.7 Part or Identifying Number (PIN). The PIN is created as specified in
MIL-M-3B5]10.
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APPENDIX
SYSTEM TIMING AC CHARACTERISTICS

10. SCOPE

10.1 Scope. This appendix contains supplementary timing parameters with
associated diagrams for clarification that are to be used as design limits. Due
to testing limitations these parameters are impossible to test. This appendix is
a mandatory part of the specification and the information contained herein is
intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. SYSTEM TIMING AC CHARACTERISTICS

valid delay 3/

1 ! | ! Device types I I
} Symbol ! Parameter |Ref | ¢ 'yp | Unit |
| Ino. -01 -02 | |
| I | 1/ 1] | | |
f I | | | | | 1
| | | | Min | Max | Min |Max |
[ | I ] | I ! I |
I T ! | I I | I !
}thxC(REQ) :R?t'eto W/REQ valid delay : 1 ‘ 8 { 12 : 8 { 12 }tcpc l
2/
| | - I ! | | ! | |
T I [ | | | T I |
FEdRxC (W) [RxCT + to wait inactive | 21 8 |14 | 8 | 14 |tepg !
| |detay 2/ 3/ | I I ! | |
I I | | I | I ! |
T I T I I I | [ ]
FtdrxC{SY) IRXC + to SYNC valid delay | 3| 4 | 7 1 4 | 7 ftepg I
| I 2/ I I ! ! | | |
| | | I I | | | |
1 ] I ! I [ | ] I
ltdrxc (INT) |IRXC+ to INT valud delay | 4 ] 10 | 16 | 10 | 16 Itepe |
| | 2/ 3/ | [ | | | | [
| ] ~ | I | I | | |
1 - ~ T T | I I I
[tdTxC (REQ) ]JTxC+ to W/REQ valid detay | 51 5 | 8 | 5 | 8 [tepc ]
I [ 4/ | | | ! | | [
| I ! I | | | | |
T T T T | T 1 T
1tdTxC (W) ITxC+ to wait inactive 61 5§ 111 1 5 | 11 ltepg |
[ delay 3/ 4/ | ! ! | I | I
| | | | ! | | ! |
T I___ I [ [ I ] ] I
| tdTxC (DRQ) ITxC+ to DTR/REQ valid b7 1 4 1 7 | 4 | 7 ltepe |
| |delay 4/ | | | | | | |
I | [ | ! | | ! |
T | f T | I T T |
[tdTxC(INT) ITXxC+ to TNT valid delay | 81 6 |10 | 6 1 10 ltepe |
| I 3/ 4/ | I | I | | |
I | ” | | [ | I | |
T [ I I [ | I I T
tdSY(INT) %§YWU transition to TNT : 9 : 2 : 6 : 2 ! 6 }tcPC :
| ! ] [ | I [ [

w
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APPENDIX

SYSTEM TIMING AC CHARACTERISTICS

Device types

tAEXT(INT) ,
INT valid delay 3/

1} i | ! 1 ]
| Symbol | Parameter IRef | | unit |
| i Ino. T _01 I .02 [ ]
| | 11/ 1 | | |
| ! | T [ T I ] |
{ | | | Min | Max | Min IMax | |
| | ] | ! ! | ] !
T | I 1 } | 1 | |
% :555 or TTS transition to } 10 : 2 l 6 { 2 { 6 !tcPC }
[ | | I | I I J I

1/ see figure 8, system timing.

2/ RxC is RTxC or TRxC, whichever is supplying the receive clock.
3/ Open-drain output, measured with open-drain test load.

4/ TxT 1s TRxT or RTXC, whichever is supplying the transmit clock.

39



Custodians:
Army - ER
Navy - EC
Air Force - 17

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19,
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

85,

99

MIL-M-38510/486

CONCLUDING MATERIAL
Preparing activity:
Air Force - 17

Agent:
DLA - ES

(Project 5962-1190)

40



