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1. SCOPE

MIL-STD-B83, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices".

1.2 Ppart or Identifying Number (PIN). The complete PIN shall be as shown in the following example:

5962-87665 01 X X
Drawing number Device type Case outline tead finish per

(1.2.1) €1.2.2) MIL-M-38510

1.2.1 Device type(s). The device type(s) shall identify the circuit function as follows:

Device type Generic number Circuit function Speed
01 P1750A-15 16-bit microprocessor 15 MHz
02 P1750A-20 16-bit microprocessor 20 MHz
03 P1750A-30 16-bit microprocessor 30 MKz
04 P1750A-40 16-bit microprocessor 40 MHz
05 P1750AE-20 16-bit microprocessor 20 MHz
06 P1750AE-30 16-bit microprocessor 30 MHz
07 P1750AE-40 16-bit microprocessor 40 MHz

1.2.2 case outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

1/ Must withstand the added PD due to short circuit test; e.g., IOS‘

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance with 1.2.1 of

Qutline letter Descriptive designator Ierminals Package style
T see figure 1 64 pual-in-line with gult-wing leads
v See figure 2 68 Leaded chip carrier with
unformed leads
X See figure 3 64 pual-in-line
Y See figure 4 68 Leaded chip carrier with
gutt-wing leads
z See figure 5 68 Pin grid array
1.3 Absolute maximum ratings.
Supply voltage range (Vo) = - = = = = = - =~ - = = = 0.5 V dc to +7.0 V dc
Input voltage range - = = = = = = = =« = = = = - - - -0.5 ¥ dec to V. + 0.5 V de
Storage temperature range ~ - -~ ~ -~ - = - = = - - - -65°C to +150°
Input current range - - = = = + - =~ = = - - - & - - . -30 mA to +5 mA
Voltage applied to inputs range - - -~ - - - ~ - - - -0.5 V dc to V. + 0.5 V dc
Current applied to any output - - ~ - - = - - - - - 100 mA
Maximum power dissipation (P,) = - =~ = =« = = - - - 1.5w 1/
Lead temperature range (soldgring, 10 seconds) - - - +300°C
Thermal resistance, junction-to-case GBJC):
Cases Tand X = = = = « « =« = = = = 27 = =« = =~ = Be°C/M
CasesUand Y - - -+ - - ==~ =@+ - o= - 5°C/W
Case 2 -~ ~ = =~ & = = = = = =+« 4 c o o~ .-~ 6°C/W
1.4 Recommended operating conditions.
Supply voltage range - - - - = « - ~ -« =« = = = = - = 4.5 Vdc to 5.5 vV dc
Case operating temperature range (Tn) =- - - - - - - -55°C to +125°C
Operating worst case power dissipation
(outputs open):
Device type 01 - - = - - - = = =~ - ¢ = = - - -~ 0.25 W at 15 MHz
Device type 02 - - - - - - - - - - - - - - - - - 0.30 W at 20 MHz
Device type 03 - - - - - - -~ - - = - - - - - - - 0.35 W at 30 MHz
Device type 04 - - - - - - = = = = = = =2 - - - - 0.40 W at 40 MHz
Device type 05 - = - - = = = - - - - o - . - - - 0.40 W at 20 MHz
Device type 06 =~ - = - - « = = = = = s = = - - - 0.50 W at 30 MHz
Device type 07 - - ~ =~ = - = v = = = = = = = = = 0.60 W at 40 MHz
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2. APPLICABLE DOCUMENTS

the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.

STANDARD
MILITARY

MIL-STD-883 -
MIt-STD-1835 -
MIL-STD-1750 -

Test Methods and Procedures for Microelectronics.
Microcircuit Case Outlines.
16 Bit Instruction Set Architecture

BULLETIN
MILITARY

MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this drawing and the
references cited herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of

as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physicat
dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.2 herein.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 6.

range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table II. The electrical tests for each subgroup are described in table I.

marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be
marked as listed in MIL-BUL-103 (see 6.6 herein).

in order to be listed as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The

requirements herein.

herein) shall be provided with each Lot of microcircuits delivered to this drawing.

with MIL-STD-883 (see 3.1 herein).

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the following
. specification, standard, and bulletin of the issue listed in that issue of the Department of Qefense
Index of Specifications and Standards specified in the solicitation, form a part of this drawing to

(copies of the specification, standard, and bulletin required by manufacturers in conqection with
specific acquisition functions should be obtained from the contracting activity or as directed by the

MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and

3.2.3 Functional block diagram. The functional block diagram shall be as specified on figure 7.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical
performance characteristics are as specified in table I and shall apply over the full case operating temperature

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
certificate of compliance submitted to DESC-EC prior to listing as an approved source of supply shall
affirm that the manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the

3.7 certificate of conformance. A certificate of conformance as required in MIL-STD-B83 (see 3.1

3.8 Notification of change. Notification of change to DESC-EC shall be required in accordance
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TABLE I. Electrical performance characteristics.
Conditions Group A | Device Limits )
Test Symbol | 4.5 VsV. . <55V subgroups| types ] unit
-55°C = 1. = +125°¢C .
unless otherwise specified Hin Max
Input high Llevetl v 1, 2, 3 Atl 2.0 |Vt v
voltage H 8.5 \']
Input tow level voltage ViL 1, 2,3 ALL -0.5 0.8 v
Input clamp diode Vep Vee = 45V, 1, 2,3 ALL -1.2 v
voltage IIN = -18 mA
High Level output Vou Ioy = -8.0 mA, 1, 2, 3 ALL 2.4 v
voltage Vee = 4.5V
I, = -300 LA, 1,2, 3 AtL Ve, v
Vi =45V 6%
Low level output Vo, Iy = 8.0mA 1,2, 3 AL 0.5 v
voltage vcc =45V
IoL = 300 uA, 1, 2, 3 Al 0.2 v
Vee © 4.5 v
High level input current, 1 Vig = Vee, 1, 2, 3 ALl 10 HA
except 150—1815, IH1 vé§ = SFg v
BUS BUSY, BUS LOCK
High level input Lo Vin = Vepr 1, 2, 3 ALL 50 HA
current, IBO—IB15, Vee = 5.§ v
BUS BUSY, BUS LOCK
Low level input current, IIL1 VIN = GND, 1, 2, 3 ALl -10 HA
except 183-184g, Vee © 5.5v
BUS BUSY, BUS LOCK
Low Llevel input Lo Viy = GND, 1, 2, 3 ALl -50 HA
current, IB.-1B.., Ve =55V
. 15 cC
par1ty/1816,
BUS BUSY, BUS LOCK
Output three-state YozH VOUT =2.4V, VCC =55v|1,2,3 AlL 50 LA
current
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Conditions Group A | Device Limits
Test Symbol | 4.5 V=YV c = 5.5V subgroups| types Unit
-55°¢C < Tc < +125°C
unless othérwise specified Min | Max
Cutput three-state IozL Vour = 0.5 v, Vee = 55v|1,2,3 All -50 HA
current
01,02
Quiescent power supply Iocac Vig < 0.2 Vor 1, 2, 3| 03,04 10 mA
current (CMOS input Ul > Voo -0.2V, f
levels) = H MHz, “outputs open, 05,
V.. =55V 06,07 20
cC
Quiescent power supply Iecar Vig = 3.6V, f =0 Mz, 1,2, 3 All 50 mA
current (TTL input outputs open,
levels) Veo = 5.5v
Dynamic power supply Ieon Vi =0V to v, ¢, 1.2, 3 ot 40 mA
current = t, = 2.5 ns nominat,
0utpu¥s open, 02 30
Veg 2 5.5V
03 60
04 70
0S 70
06 85
07 100
Output short circuit los Vour = 6ND, V/ 1, 2,3 All -25 mA
current Vo =2 5.5V
cc
Input capacitance cm See 4.3.1c 4 All 10 pF
Output capacitance Court i A ALl 15 pF
Bidirectional Cis0 4 ALl 15 pF
capacitance
Functional tests See 4.3.1d 7, 8
BUS REQ t See figure 8 2/ 9, 10, 11 01 45 ns
C{BRIL VCC = 4.5 V 4 '
02 33
03
05,06 25
04,07 22
BUS REQ tecaroN 9, 10, 11|__01 45
02 33
03
05,06 25
04,07 22
See footnotes at end of table.
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TABLE 1. Electrical performance characteristies - Continued.

Conditions Group A | Device Limits
Test Symbol | 4.5 VE V. =55V subgroups| types Unit

-55°C £ 7. < +125°C
unless othérwise specified Nin Max

ns

BUS GNT setup t See figure 8 2/ 9, 10, N 01
BGY(C)

Vor = 4.5V
cc 02

05,06

LV R U B LV, B V]

04,07

N

BUS GNT hold te(Be)X 9, 10, 11|__o

02
03
05,06

(S TV R (V. ]

04,07

BUS BUSY low

teesB)L

02 25
03
05,06 26

04,07 20

BUS BUSY high

teeeBin
02 25

05,06 20

04,07 15

%]

BUS BUSY setup teBvee) 9, 10, 1 01
02
03

05,06

04,07

BUS BUSY hold

teeBB)x

02
03
05,06

04,07

N
-
=y
=
-
=3
b
o
2
4l pul w N v v un

BUS LOCK low

teeBuLn
02 30

05,06 25

04,07 21

see footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
- Conditions Group A | Device Limits
Test Symbol 45 VS V=55V subgroups | types Unit
-55°C < T, < +125°C
unless othérwise specified Min Max
BUS LOCK high tecLIn See figure 8 2/ 9, 10, NN 01 50 ns
VCC =45V
02 30
03
05,06 20
04,07 17
BUS LOCK setup tBLv(C) 9, 10, 11 01 5
02 5
03
05,06
04,07 5
BUS LOCK hold teeBLIXCIND 9, 10, 11 01 5
02 S
03
05,06 5
04,07 5
M/10, R/W status toesTHy 9, 10, 1N 01 45
02 30
03
05,06 25
04,07 20
ASq-ASy, AKg-AKs, toesTHv 9, 10, N 01 40
D/T status 02 25
03
05,06 20
04,07 20
STRBA high tocsadm 9, 10, 11 01 25
02 22
03
05,06 17
04,07 16
STRBA low teesAdL 9, 10, 1 01 25
02 22
03
05,06 17
04,07 16
See footnotes at end of table.
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TABLE 1. Electricel performance characteristics - Continued.

Conditions Group A | Device Limits .
Test Symbol L5veEN. .55V subgroups| types Unit

-55°C < T. s +125°C
unless othérwise specified Min Max

See figure 8 2/ 9, 10, 11 01
Vo = 4.5V
cc 02
03
05,06

Address hold from ns

STRBA low

YsaL (1BAYX

04,07

Ao 2 Y, I L B (T R ¥ }

RDYA setup tRAv(C)
02
03

05,06

wn

W

064,07

RDYA hotd

toradx

02
03
05,06

LV RS LV B |V I (V) B (]

04,07

STRBD tow write

teesowit

02 22
03
05,06 17

04,07 14

STRBD high

toesoyn

02 22
03
05,06 17

04,07 14

STRBD low read

YeesDR)L

02 22
03
05,06 17

04,07 14

STRBD high

€ (SDRYHIBDY

02
03
05,06

o o ©

04,07

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

Conditions Group A | Device Limits
Test Symbol 45VEV..S55V subgroups| types unit

-55°C € T <€ +125°C
unless otheérwise specified Min Max

Ead
wn

ns

STRBD high L SDwH(1BD)X See figure 8 2/ 9, 10, 11 01
Vee = 4.5V 02
03
05,06

N
O

N
(%,

04,07

-
~

STRBD write 10, 11 01

i
(=]

tsoL(sDH) 9,

L
=

05,06
04,07

N
3

N
=]

RDYD setup tRoVCC) 9, 10, 11{__01

02
o3
05,06

04,07

ROYD hold 10, 11 01

teerD)X %

02
03
05,06

(% N ¥ T 15 S (VI 1V B (¥, B \V B (¥, )

04,07

18,-18,5 9, 10, 11]|__01 45

tecisayy
02 30

05,06 25

04,07 20

18y-1845 tecc1BAdX 9, 10, 11|__01

02

05,06

04,07

1Bg-1B4g setup tIBDRv(C) 9, 10, 11 01

w vt o o e e

02

05,06 5

04,07 5

See footnotes at end of table,
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TABLE {. Electrical performance characteristics - Continued.
Conditions Group A | Device Limits
Test Symbol 45Vve= Vcc =55v subgroups| types Unit
-55°C < T. < +125°C
uniess othéruise specified Min Max
18,-1B, hold t See figure 8 2/ 9, 10, 11 01 8 ns
C(IBD)x & ' ) 8
?ree&? Vcc =45V
02 7
a3
05,06 6
04,07 S
Da::rzzz;d out tec10)x 9, 10, 1 01 0
02 0
03
05,06 4]
04,07 [\
180-1315 tFC(lBD)v 9, 10, 11 01 45
02 30
03
05,06 25
04,07 20
SNEW teesn) 9, 10, 11 01 45
02 30
03
05,06 26
04,07 22
TRIGO RST tFC(TGO) 9, 10, 11 01 45
02 30
03
05,06 26
04,07 22
DMA enable tRSTL(DMA ENL) 9, 10, 11 01 45
02 40
03
05,06 35
04,07 30
DMA enable tC(DME) 9, 10, 11 01 45
02 40
03
05,06 35
04,07 30
See footnotes at end of table.
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TABLE i.

Electrical performance characteristics - Continued.

Test Symbol

Conditions

4.5 VEVee =55V
-55°C = T, = +125°C

unless otherwise specified

Normal power up teeonPU)

Clock to major
error
unrecoverable

tecery

RESET tRSTL(NPU)

Console request tREQY(C)

Console request tC(REQ)x

Level sensitive

t
faults Fv(BBIH

Level sensitive

t
faults BBH(F)X

See figure 8 2/

Veo = 4.5v

Group A

subgroups

Device
types

Limits

Min

Max

9,

10,

11

01

45

02

40

05,06

35

04,07

30

10,

11

01

75

02

60

05,06

50

04,07

45

10,

"

01

65

02

50

03
05,06

40

04,07

30

10,

M

o1

02

05,06

04,07

o o o |©

10,

"

01

10

02

10

03
05,06

10

04,07

10

10,

L

01

02

03
05,06

04,07

10,

1"

01

02

03
05,06

04,07

A T LT B AV B [V, B ¥ B (V]

See footnotes at end of table.
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TABLE 1. Electrical performance characterjstics - Continued.
Conditions Group A | Device Limits
Test Symbol 4.5 VE V.. <55V subgroups| types | Unit
-55°C < T, < +125°C
unless othérwise specified Min Max
10L, _5INT setup t See figure 8 2/ 9, 10, 11 01 0 ns
u;e; interrupt IRV(E) Vee © 45V '
¢0-5) 02 0
03,04 0
05
06,07 10
Power down t 9, 10, 1 01 10
interrupt level Carx '
sensitive hold 02 10
03
05,06 10
04,07 10
Reset pulse width tRsTL(tRSTu) 9,10, 11 01 30
02 25
03
05,06 20
04,07 15
Clock to three- t 9, 10, 1 01 30
state Cexz )
02 22
03
05,06 17
04,07 13
M/10, R/W, ASy-A t 9, 10, 11| au ]
A _Rf¥e ASo S3 eeSTIX
0 "3
p/I_status
Edge sensitive t ., t 9, 10, 11} All s
pulse width fF) U
Clock rise and t., ty 9, 10, 11| All S
fatt
1/ Only one output may be shorted at a time.
2/ ALl timing parameters are composed of Three elements. The first “t* stands for timing. The second represents the
wfrom" signal. The third in parentheses indicates “to” signal. When the CPU clock is one of the signal elements,
either the rising edge "C" or the falling edge "FC" is referenced. when other elements are used, an additional suffix
indicates the final logic level of the signal. "L"-low level, "H"-high level, "vn-valid, “2"-high impedance,
uxn-don’t care, “LH*-low to high, "ZH'-high impedance to high, "R"-read cycle, and "W'-write cycle.
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Inches mm

Device t S

1, 02, 03, 04 and 05

. 005
HIN

PIN NO 1
J//_ (REF)

T—g’

.005
HIN

Et,,

:.003
w r 1.663
530 t.016
2.008

.050
| ¢.010

b 47—

t.008

.5390
1,010

.620 3.018
BENDLINE

.001  0.03
.003  0.08
005 0.12 (@] 00
.008  0.20
010 0.25
015 0.38
016 0.41
022 0.55
030 0.76
040 1.01
050 1.27
1150 3.81
470 11.93
530 13.46
590 14.98
620 15.74
868 22.04
1.663 42.24

NOTES:

1. Dimensions are in inches.

place decimals.

150
cors |}
}
oo
1010

Ll 1,010
.050 £.01%

.5%0 ———.J

.868 2.022

65°
z28*

2. Metric equivalents are given for general information only.
3. Unless otherwise specified, tolerances are .02 (0.5 mm) for two place decimals a

4. Case T is derived from Case X by forming the leads to the shown gullwing configuration.

nd .005 (0.13 mm) for three

FIGURE 1. Case outline T.
STANDARDIZED SIZE 5962-87665
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
B 13

DESC FORM 1933
JuL 91

7Y4E BN 9004708 0000108 743 WM

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




Inches
.002
.004
.006
.010
.012
.02
.020
.050
.100
116
.25
.560
.570 14.48
.800 20.32
955  24.25
1.090 27.69

. R g
N -
owVvwmowun

-t

bONN-l.OQOQQOQ
H

S wvirouwu

LY aaﬂ—'

NOTES:

All device types

ALTERNATE
PIN .0t2  .050
INDICATOR £,004 £.010

e _ 955 SO =.010

.25 -
¢.02 |e—.570 +.015 —]
.oos:}-

PIN 1
INDICATOR
SEE NOTE 4

gt

] 100 -116
MAX MAX

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Unless otherwise specified, tolerances are .02 (0.5 mn) for two place decimals and .005 (0.13 mm) for three
place decimals.

4. Pin 1 indicator can be either rectangle, dot, or triangle at specified location or referenced to the uniquely
beveled corner,

5. Corners indicated as notched may be either notched or square.

FIGURE 2. Case outline U.

LI
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inches
.002
.005
.008
.010
.015
.016
.018
.025
040
.050
.185
.265
470
.530
.590
.620
.645
1.550
1.563

NOTES:
1.

1]
0.05
0.12
0.20
0.25
0.38
0.40
0.45
0.63
1.01
1.27
4.70
6.73
11.93
13.46
14.98
15.74
16.38
39.37
39.70

Device types 01, 02, 03, 04 and 05

— =
I: .015

£.002

.950
.018

”"» -

==

I =
.050 .050
:,005 . 010
.269
.185

Dimensions are in inches.
2. Metric equivalents are given for general information only.

3. Unless otherwise specified, tolerances are .02 (0.5 mm) for two place decimals
place decimals.
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All device types

PIN 1
INDICATOR
SEE NOTE

.

4

1. Dimensions are in inches.
2. Metric equivalents are given for general information only.

place decimals.
beveled corner.

S. Corners indicated as notched may be either notched or square (with radius).

FIGURE 4. Case outline Y.

3. Unless otherwise specified, tolerances are .02 (0.5 mm) for two place decimals and .005 (

6. Case Y is derived from Case U by forming the leads to the shown guliwing configuration

.800
£.015
i
.015 MAX
Inebe® om0 r 1.010 SO £.020 — 005 MIN
005 0.12 [o——955 s¢ £.010 ————=| i
008  0.20 __|
12 030 B T ] d-8s - wax
012 0.30 g max mAx
015 0.38 -
.016 }
e 0% ~ell=- 002 3° ToO 7°..-|
. - 0° 10 8°
024 0.60 .040 ¢ 010
040 1.02  .008 ~sfe—_024 FLAT : 010
050 1.27  .004 1.090 SO :.020
100 2.54
A5 2.92
570 14.48
.800  20.32
955  24.25
1,010 25.65
1.090 27.68
NOTES:

0.13 mm) for three

4. Pin 1 indicator can be either rectangle, dot or triangle at specified Location or referenced to the uniquely
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ALl device types

-0e0 1.010
PIN & NO (REF) .120 ,040 le——— " " 330 100
-059'1 ' ~ |=-100 TYP l_'np
1) be0000000dP
Prp=— ¢0©©@@@@@0¢1—
b=—— .020 |® ® ®e
h—2 1.016 @ @ @e
p— @ e BOTTOM ® e
1.160 1.010
1.089 — ¥ @ e VIEW ol BSLL
;;::;_i: DIA |@ @ @ e
@O @@
Dg— ‘ ol NoNoNoRCRORONON JOJ
o
L ) = \‘@@@©@@©@¢
1.160 .170 L‘*
L—I.OBS_———I -150
Inches mm
016 4.06
.020 0.50
.040 1.0
.050 1.27
.059 1.49
.060 1.52
.098 2.49
.100 2.54
.120 3.04
.150 3.81
.170 4.32
1.010 25.65
1.089 27.66
1.160 29.46
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Unless otherwise specified, tolerances are .02 (0.5 mm) for two place decimals and .003 {0.13 mm) for three
place decimals.
4. Corners except pin number 1 (ref.) can be either rounded or square.
5. ALl pins must be on the .100" grid.

FIGURE 5. Case outline Z.
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Cases X and T
GND [t N 641 Vee
CON REQ (] 2 63 [~ SNEW
OMA EN (] 3 62 [ BUS LOCK
TRIGO RST [ 4 61 [ BUS GNT
RESET (] S 60 [—J BUS BUSY
NML PHRUP (] © s9 ) wTo
TIMER CLK ] 7 581 0/1
UNRCV ER [] 8 s7 {3 R/H
IBg ] 9 Top 56 {1 RDYD
IBl 110 VIEHW 55 ] RDYA
s, 11 54 [] BUS RED
18y 12 53 [ STRBD
184 ] 13 s2 ] STRBA
18g ] ta s1 [1 CPU CLK
I8g 15 50 [ AKg
I8, ] 16 49 [ AKy
Ieg CJ 17 48 [ AKy
18g ] 18 47 [ ax3
(SEE NOTE) Vo ] 19 46 ] GND (SEE NOTE)
18, ] 20 45 1 ASq
I8y, 21 44 [ ASg
184, e 431 AS,
184y T3 23 42 [T ASy
1814 ] 24 4 [ IOLZINr
18,6 [] 25 40 [ ] IOL, INT
HEM PRT ER [ 26 39 [ USRgINT
MEM PAR ER [] 27 38 [ USR4INT
EXT ADR ER [] 28 37 [ USRgINT
SYSFLTy (; 29 36 [ USR, INT
SYSFLT, [ 30 35 3 USR; INT
MAJ ER [] 31 34 [ USRQINT
GND [} 32 33 [ ] PHRDN INT
NOTE: For device types 03, 04 and 05, cases X or T, pins 19 and 46 are connected as shown.  For
device types 01 and 02, cases X or T, these pins are not internally connected to the die.
FIGURE 6. Terminal connections.
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Cases U and Y
x Q- —
o« .32 [74] e D
w W [+ o Lo ) 14—
= z |us o1Z 1D
> 00 QO wad - ) (A
O W ) | = |CD
oc = adunl= alz o vuln|junivnlel— =
Z2ZmYwle Do Z QZIDIDD N NN
U Zli- ojlu V> VDo T O
/9 168 61 L
IB()C:: 10 60— RDYD
IBIE== = RDYA
18, — — BUS_REO
183 = — STRBD
[84= — STRBA
IBg = —= CPU CLK
1B == — AKO
IB7== =AK1
GND =118 VTIOEPN 2= VCC
IBg = == AK,
I1Bq = — AK3
IBIO= ==ASO
1311= ===A‘51
1812= '=ASZ
1313'= =AS3
IBl4= 26 44F IOLZINT
27 35 43 -
iy O ~X O O = +— — = i— = —
whulw - W =Z2 V2 22 Z2Z2ZZ2Z
w J QR | O > et bt g =
- lajr b L M O =N T U e
<L O O N I Z L L XL I
o ja | > > X OMVMVIVLVVNWMWO
v v @xO2IODODIDOTDODm™m
= 1= - P 4
WY TEREY a
b g b g T8
FIGURE 6. Terminal connections - Continued.
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Case Z

STAND OFF
4 PLS N
L CRoRCXORCRCKONONC]
Kloevooeoeooee@oe
Jjee® ® e
Hi®e® @6e
Glee ®e
BOTTOM
FIl®@® VIEHW @@
Eloe® ® e
Dile®6® 0o
Clee (OXC)
Blooeoeoemeooeeoe
A POOPOOOE® Y
INDEX MARK 1234567831011
DEEP CHAMFER
Pin |Pin name{Pin [Pin name Pin Pin name |Pin {Pin name
Bl Ve L2 |GND K11 |ROYD A10 [GND
B2 1514 K2 {UNRCY ER  {K10 |RDYA B10 |IOL,INT
€1 |1B45 3 |TIMER cLX {J11 |BUS REQ A9 [USRCINT
2 {183 K3 |NML PWRUP [J10 |STRBD B9 |USR,INT
01 |1B4q L4 |RESET W11 |STRBA A8  |USRzINT
b2 |1IBg K4 |TRIGO RST [H10 |CPU CLK B8 [USRyINT
E1 |18g L5 |DMA EN 611 |AK, A7 |USRYINT
g2 |18 K5 |CON REQ 610 [AK, 87 |USRAINT
F1 {GND 6 |V F11 {AK, A6 {PWRBN INT
F2 |8, k6 |shEw F10 [AK 86 |GND
61 |1Bg 7 |aus LOGK [EM |GNB A5 |MAJ ER
G2 |1Bs K7 |BUS _GNT E10 |ASy BS |SYSFLT,
H1 |18, L8 |BUs BUSY [D11 |AS, AL |SYSFLT
H2 |1Bg K8 [W/I0 010 |AS, 84 |[EXT ADR ER
1185 19 lo/1 €11 |As A3 |MEM_PAR ER
32 |187 Ko IR ¢10 10E21N1 83 |{MEM PRT ER
K1 |18, L10 {GND B11 Ve A2 |18y
FIGURE 6. Terminal conpnections - Continued.
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IBt0-15)
INFORMATION BUS (1IB)
SHIF TER-BUS
A-BUS
B-BUS
EXTERNAL
INTERRUPTS
INSTRUCTION ADDRESS INTERRUPT
AND EXTERNAL
PIPE AND PROCESSOR FAULTS :AELTS
DECODE AND TIMERS
EXECUTION
INTERNAL
§!R§BES? UNTT
INTERNAL
cgﬁ Tingk - MICROCODE CONTROLS INTERRUPTS/FAULTS
TIMER-CLOCK [ARBITRATION CONTROL | RANCH CONDITIONS
INTERRUPT REQUEST
BUS RESET, CONSOLE
ARBITRATION REQUEST
FIGURE 7. Functional block diagram.
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Minimum write bus cycle timing diagram.

jw—————— BASIC CYCLE

| b3 so | g1 | e | B3 a0

CPU CLK l l I I I | I I | I I I

—t] 1
*C BRI - j=— tcierin
BUS RED _ﬁ

tegy () -,
j ——7!;-— C(BG)

BUS GNT | X
‘cieBlL 'o— tceer, == b=
BUS BUSY /2R
taﬂvm_..l "._r'tC‘BL'L —= tCiBLIY
BUS Lok /2RI

—] t teqst
tlaLvu:)"l e 1 CisTiy CISTI —=

M/T0.R/W,0/T
ASp-AS3,AKg-AK3 l

tesay = = teish,
STRBA |

taAvm»—I —-W‘- te(RAYy
wn X I X A X X
tSD ( (5D}
e ISOM) L A —er] 4-"_,_ l' te(soIn
§TRED /// @g _ﬁF
tRthCl'| -|:r-|
—— tC (RD) x
oo X XC X XA

tFC (IBA) y —o=i

tC(IBAlv‘. te (180) x -

K

180-18,¢ READ DATA ADDRESS ¥ WRITE DATA

treireply —=i fo— |
tSomy C1BD)

NOTE: ALL time measurements on active signals relate to the 1.5 volt level.

FIGURE 8. Timing diagram and ac test circuits.
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Minimum read bus cycle timing diagram

BASIC CYCLE———‘-‘
} 83 80 | axl B2 | B3 B1

teeRr

e tcormy

CPU CLK l ‘ I I I ‘ ’ | I I I | l

BUS RED

iy
tBGy (G|
-l — i——‘cmmx

8US GNT \

tcsB)
Lo |'°- toeeB)y e
s Y. /AR ]

BUS LOCK ﬁ

LBBY(C —am|  fem r'tc‘BUL — tCIBLy

— t t
tBLv(Cl—l b— CiSThy C'ST’x""

w10,RW,0/T
ASQ-AS3.AKp-AK3

t
Cisaly "l tesar,
STRBA

¢
RAy(C) o tC(RAlx

tC (SORI  —]

f—tsD LESOH) -«—{

STRBD é?

RDYA X >< 7{- % ><

EC(SDIn

,tmi,,uc»—-l 4,_!"}._ Y (R0

o XXX

LSOR x(18D)
L (IBUD x

189-18;5  READ DATA >____—J< ADDRESS f\ —{IN DATAY

NOTE: ALL time measurements on active signals relate to the 1.5 volt level.

FIGURE 8. Timing diagram and ac test circuits - Continued.
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#/10,R/W,0/T
ASQ-AS3.AK°—AK3

Minimum write bus cycle, followed by a nonbus cycle, timing diagram.

|le oo |

S O I R SN I

cPU CLK

te Ry ,_“1 o
BUS REQ _ﬁ

B1 | B2

}-— te ('BR! H

BASIC CYCLE — ™

l

B3 AD l Al

s NON-BUS CYCLE

tggy (L) o
—l J=—-tciBGI
BUS GNT y X >\ﬁ
YC(BB)L —e lo— te BBl ™ b
TG RIISY _\__..—
BUS BUSY ﬁ —\
taavtcn...l “"__""“5'-’1. ~= tC(BLIy
BUS LOCK ﬁ _\
— t t —nd
tBLvlC)"i __ CISTIy CISTy |»

B

l‘—-

i

]
B

N
* |

£ ¢ (SDH) | ——=rd

))___.

toisary
STRBA
¥
tRAYIC)
RDYA X X
STRBD

/4

N\

S&) |
S
terary
!’Z.. teispiy
N

RDYD ><

X

N

troyto) o
'l —=! }= tc RDI &
F X

to Al y ™

|-

toasp x —=

B

185185 READ DATA ADDRESS K WRITE DATA
teculBDly —o o

YXKI 2 ] |
NOTE: ALl time measurements on active signals relate to the 1.5 volt level.

FIGURE 8. Timing diagram and ac test circuits - continued.
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TRISO RST discrete Liming diagrams
| 83| so| o1 | 82| @3]

CPU CLK | I I | I | I l l I I
-’ hthmsm
LFCTCo

v |

Norsal power up discrete timung

| R B YU N b a2 |

=] | trsT (tRSTH i

3
<

—
RESEY I_ l
—3t
|"' trc inPLY

NML PHR UP I || T ]

-‘_.L‘nserpm =] = tre wpu X10 {RNS)

DMA EN discrate timung
| | trsr, ona ENI
DMA EN

X10 operations

| B3| 80|

e oruuy

-~ | tcuones
X10 DMAE
DMA EN
X10 DMAD I

OMA EN
- = tcone

NOTE: ALL time measurements on active signals relate to the 1.5 volt level.

FIGURE 8. Timing diagrams and ac test circuits - Continued.

STANDARDIZED SI1ZE 5962-87665
MILITARY DRAWING A
. DEFENSE ELECTRONICS SUPPLY CENTER

DAYTON, OHIO 45444 REVISION LEVEL SHEET

B 25

DESC FORM 193A
JUL 91

74E WM 9004708 0000120 240 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SNEKW disccrete timing diagram

| az | a0 | a1 | az |
CPU CLK

f—et-te (snm Pt e (sam)

SNEW I I

External faults and - Y ¢
interrupts timing diagram Level-sensitive interrupts

Edge-senstti;esérterrupts | A0 | AL
and faults (SY Tn. SYSFLT)
ain. pulse width 0 1 CPU CLK
| l IRy (C) -] - =l =te 1Ry

_.4 P"tFlFI tIlIl INTERRUPT |
NOTE: tC(IRIx max = 35 clocks

Level-sensitive faults

CON REO
| 82 | 83 | 80 | B1 | | A0
CPU CLK
tREov(Cl-—-l.Hr- C (REQ)y
BUS BUSY I I CON RED I
Yy (BB bl B8 (I
FAULT

jo— b (ER} —o~]

MAJ ER
UNRCV ER I

NOTE: ALl time measurements on active signals relate to the 1.5 volt level.

FIGURE 8. Timing diagrams and ac test circuits - Continued.
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BUS acquisition

| 81| 82| 83| 8Z| BZ g1a1¢ REFERS TO

cPu CLDW NEW BUS MASTER

| sof 82| 82| B1
STATE REFERS T0

P K
cPY Ctoiw CURRENT BUS HASTER

§US RED —_—\___I_I?(—

e ————\ | !
tCiBLIy "'I]"‘:l i""___:l:(xx)z

ek e FF e\ F
BUS LOCK
N tCBLI X (IND
BLy (C)

BUS LOCK DRIVEN BY
CURRENT BUS MASTER

BUS LOCK DRIVEN BY
NEW BUS MASTER

NOTE: A CPU contendung for the BUS, will assert the BUS REd
line, and wull accquire it when BUS GNT is asserted
and the BUS is not locked (BUS LOCK is highl.

Switching time test circuits
Standard output Three-state

(nonthree-statel
Vo

. VOUT Ry 5251 =+10%
S0 pF
T o p—— vou

iIi 50 pF
Parameter V0 VMEA
Toy 7 23V Sv
tPHZ ov Vcc - .5V
tPXL VCCIZ 1.5 v
ToxH VCC/2 1.5V

NOTE: ALl time measurements on active signals relate to the 1.5 volt level.

FIGURE 8. Timing diagrams and ac test circuits - Continued.
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3.9 verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
review the manufacturer's facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 Certification. Certification to MIL-STD-1750A VSW test version 2.2 shall be required and the manufacturer
shall be Listed on Air Force VSW Compliant Computer list.

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. Sampling and inspection procedures shall be in accordance with
section & of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein).

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

a. Burn-in test, method 1015 of MIL-STD-883.
¢1) Test condition D. The test circuit shall be maintained by the manufacturer under document revision
level control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance
with the intent specified in test method 1015 of MIL-STD-883.
2) Ta = +125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in tabte II herein, except

interim electrical parameter tests prior to burn-in are optional at the discretion of the
manufacturer.

TABLE II. Electrical test requirements.

MIL-STD-883 test requirements Subgroups in
' (accordance with
method 5005, table)

Interim electrical parameters 1, 2, 7, 8a
(method 5004)

Final electrical test parameters 1*, 2, 3,7, 8,
(method 5004) 9,10, 11

Group A test requirements 1, 2, 3, 4, 7,
(method 5005) 8, 9, 10, M1

Groups € and D end-point 1, 2,3,7,8,
electrical parameters 9, 10, 11

{method 5005)

* PDA applies to subgroup 1.

4.3 quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 of MIL-STD-883 inctuding groups A, B, C, and D inspections. The following additional
criteria snaltl apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 5 and 6 in tabte I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (CIN’ Cours and €1/ measurements) shall be measured only for the initial test and after
process or design cHanges uh1cg may affect input capacitance.

d. Subgroups 7 and 8 shall inctude verifying the functionality of the device. The functional test shall achieve
at least 95 percent coverage of all detectable single stuck-at-zero and stuck-at-one logic faults. These
tests form a part of the vendors test tape and shall be maintained and available from the approved sources of

supply.
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4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state Life test conditions, method 1005 of MIL-STD-883.

(1) Test condition D. The test circuit shall be maintained by the manufacturer under document revision
tevel control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance
with the intent specified in test method 1005 of MIL-STD-883.

(2) T, = +125°C, minimm.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

¢. For group D inspection only, electrical failures from subgroups 9, 10, 11 of Table I can be used for group D
subgroups 3 and 4 provided; they have passed subgroups 1, 2, 3, 7, 8, the device built in functional test,
been exposed to the full time/temperature exposure of burn-in and operate greater than or equal to 12 MHz.
These devices shall be identified as non-shippable through the remainder of testing.

S. PACKAGING
S.1 Packaging reguirements. The requirements for packaging shall be in accordance with MIL-M-38510.
6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function are
not available for OEM apptication. When a military specification exists and the product covered by
this drawing has been qualified for listing on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item
for all applications.

6.2 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.

6.3 Cconfiguration control of SMD’s. All proposed changes to existing SMD’s will be coordinated
with the users of record for the individual documents. This coordination will be accomplished in
accordance with MIL-STD-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.4 Record of users. Mititary and industrial users shalt inform Defense Electronics Supply Center when a system
application requires configuration control and the applicable SMD. DESC will maintain a record of users and this List
will be used for coordination and distribution of changes to the drawings. Users of drawings covering
microelectronics devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.5 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444, or
telephone (513) 296-5377.
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6.6 Pin descriptions.

Mnemonic

CPU CLK
TIMER CLK
RESET

CON REQ
PWRDN INT
USRAINT-
USRg INT

IOL1INT
I0L;INT

MEM PRT ER
MEM PAR ER
EXT ADR ER
SYSFLT,
SYSFLT,

UNRCV ER

MAJ ER

D/1

BUS REQ

Name

CPU clock

Timer clock

Reset

Console request

Power down interrupt

User interrupt

1/0 Level interrupts

Memory protect error

Memory parity error

External address
error

System fault O,
System fault 1,

Unrecoverable error

Major error

pata or instruction

Bus request

Description

A single phase input clock signal 0-40 MHz, 40 percent to
60 percent duty cycle.

A 100 kHz input that, after synchronization with CPU CLK
provides the clock for timer A and timer B. 1f timers
are used, the CPU CLK signal frequency must be > 300 kHz.

An active low input that initializes the device.

An active low input that initiates console operations
after completion of the current instruction.

An interrupt request input that cannot be masked or
disabled. This signal is active on the positive going
edge or the high tevel, according to the interrupt mode
bit in the configuration register.

Interrupt request input signals that are active on
positive going edge or the high Level, according to the
interrupt mode bit in the configuration register

Active high interrupt request inputs that can be
used to expand the number of user interrupts.

An active low input_generated by the MMU or BPU, or both
and sampled by the BUS BUSY signal into the Fault
Register (bit O CPU bus cycle, bit 1 if non-CPU bus
cycke).

An active low input sampled by the BUS BUSY signal into
bit 2 of the fault register.

An active low input sampled by the BUS BUSY signal into
the fault register (bit 5 or 8), depending on the cycle
(memory or I/0).

Asynchronous, positive edge-sensitive inputs that sets
bit 7 (SYSFLTO) or bits 13 and 15 (SYSFLT1) in the fault
register.

An active high output that indicates the occurrence of an
error classified as unrecoverable.

An active high output that indicates the occurrence of an
error classified as major.

An output signal that indicates whether the current bus
cycle access is for Data (high) or Instruction (low). It
is three-state during bus cycles not assigned to this
CPU. This line can be used as an additional memory
address bit for systems that require separate data and
program memory.

An active low output that indicates the CPU requires the
bus. It becomes inactive when the CPU has acquired the
bus and started the bus cycle.
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Mnemonic

. BUS GNT

BUS BUSY

BUS LOCK

DMA EN

NML PWRUP

SNEW

TRIGO RST

R/

n/10

STRBA

Name

Bus grant

Bus busy

Bus tock

Direct memory
Access enable

Normal power up

Start new

Trigger~go reset

Read or write

Memory ar 1/0

Address strobe

Description

An active low input from an external arbiter that
indicates the CPU currently has the highest priority bus
request. If the bus is not used and not Locked, the CPU
may begin a bus cycle, commencing with the next CPU
clock. A high level will hold the CPU In Hi-2 state_
(Bz), three-stating the 1B bus status lines (D/1, R/VW,
M/10), strobes (STRBA, STRBD), and all the other lines
that go three-state when this CPU does not have the bus.

An active Low, bidirectional signal used to establish the
beginning and end of a bus cycle. The trailing edge
(low-to-high transition) is used for sampling bits into
the fault register. It is three-state in bus cycles not
assigned to this CPU. However, the CPU monitors the BUS
BUSY Line for Latching non-CPU bus cycte faults into the
fault register.

An active low, bidirectional signal used to lock the bus
for successive bus cycles. During nonlocked bus cycles,
the BUS LOCK signal mimics the BUS BUSY signmal. It is
three-state during bus cycles not assigned to this CPU.
The following instructions will lock the bus: INCM, DECHM,
S8, RB, TSB, SRM, STUB and STLB.

An active high output that indicates the DMA is
enabled. It is disabled when the CPU is initialized
(reset) and can be enabled or disabled under program
control (I/0 commands DMAE, DMAD).

An active high output that is set when the CPU has
successfully completed the built-in self test in the
initialization sequence. It can be reset by the 1/0
command RNS.

An active high output that indicates a new instruction is
about to start executing in the next cycle.

An active low discrete output. This signal can be pulsed
Low under program control 1/0 address 4008 (Hex) and is
automatically pulsed during processor initiatization.

An output signal that indicates direction of data flow
with respect to the current bus master. A high indicates
a read or input operation and a low indicates a write or
output operation. The signal is three-state during bus
cycles not assigned to this CPU.

An output signal that indicates whether the current bus
cycle is memory (high) or 1/0 {low). This signal is
three-state during bus cycles not assigned to this CPU.

An active high output that can be used to externally
latch the memory or 1/0 address at the high-to-low
transition of the strobe. The signal is three-state
during bus cycles not assigned to this CPU.
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Mnemonic Name

RDYA Address ready

STRBD pData strobe

RDYD Data ready

180-1515 Information bus

AKp~AKz Access key

ASO—A53 Address state

Description

An active high input that can be used to extend the
address phase of a bus cycle. when RDYA is not active,
wait states are inserted by the device to accommodate
slower memory or 1/0 devices.

An active low output that can be used to strobe data in
memory and XIO cycles. This signal is three-state during
bus cycles not assigned to this CPU.

An active high input that extends the data phase of a bus
cycle. When RDYD is not active, wait states are inserted
by the device to accommodate slower memory oF 1/0
devices.

A bidirectional time-multiplexed address/data bus that is
three-state during bus cycles not assigned to this CPU.
IBg is the most significant bit.

Outputs used to match the access lock in the MMU for
memory accesses (a mismatch will cause the MMU to pull
the MEM PRT ER signal low), and also indicates processor
state (PS). Privileged instructions can be executed with
PS = O only. These signals are three-state during bus
cycles not assigned to this CPU.

Outputs that select the page register group in the MMU.
It is three-state during bus cycles not assigned to this
CPU. These outputs together with D/I can be used to
expand the device direct addressing space to 4 MBytes, in
a nonprotected mode (no MMU). However, using this
addressing mode may produce situations not specified in
MIL-STD-1750.
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6.6.1 Instruction clock cycles - Device types 01, 02, 03, and 04.
Instruction clock cycles - effect of wait states 1/
Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address c 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o o0 0 1 1 2 2
Integer arithmetic
and logic
Single precision A R 4 5 6 5 6 S5 6
add A B 1M 12 13 13 14 14 15
A BX 11 12 13 13 14 14 15
A 1sp 7 8 9 8 9 B 9
A D 12 14 16 15 17 16 18
A DX 12 14 16 15 17 16 18
A I 8 10 12 10 12 10 12
Double precision DA R g ¢ 9 9 9 9 9
add DA D 21 22 23 24 25 26 27
DA DX 21 22 23 24 25 26 27
Single precision S R 4 5 6 S5 6 5 6
subtract S B 11 12 13 13 14 14 135
S BX M 12 13 13 14 14 15
S 1sp 7 8 9 8 9 8 9
S D 12 1% 16 15 17 16 18
S X 12 1% 16 15 17 16 18
S M 8 10 12 10 12 10 12
Double precision DS R 9 9 9 9 9 9 9
subtract DS D 21 22 23 24 25 26 27
DS DX 21 22 23 24 25 26 27
single precision MS R 23 23 23 23 23 23 23
multiply MS Isp 26 26 26 26 26 26 26
16-bit product MS ISN 26 26 26 26 26 26 26
MS D 31 32 33 33 34 34 35
MS DX 31 32 33 33 34 34 35
MS M 27 28 29 28 29 28 29
Single precision M R 26 26 26 26 26 26 26
multiply M 8 33 33 33 34 34 35 35
32-bit product M BX 33 33 33 34 34 35 35
M D 34 35 36 36 37 37 38
M DX 34 35 36 36 37 37 38
M m 30 31 32 3 32 31 32
Double precision DM R 69 69 69 69 69 69 69
multipty DM D 81 82 83 8 85 86 87
oM DX 81 82 83 B84 85 86 87
See footnotes at end of List.
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Number of clock cycles
MIL-STD-1750
Implemented W0 = Wait states instr. fetch
Instruction Mnemonic Address o 1 2 1 2 1 2 Notes
Mode WA = Wait states data R/W
o 0 0 1 1 2 2
Single precision DV R S8 58 58 58 58 S8 58
divide DV ISP 61 61 61 61 61 61 61
16-bit dividend DV isN 61 61 61 61 61 61 61
v 0 66 67 68 68 69 69 70
DV DX 66 67 68 68 69 69 70
DV IM 62 63 64 63 64 63 64
Single precision D R 73 73 73 73 73 73 73
divide D B 80 80 80 81 81 82 82
32-bit dividend b} BX 80 80 80 81 81 8 8
D D 81 8 83 83 84 B84 85
D DX 81 82 83 83 84 84 85
D IM 77 78 79 78 79 78 79
Double precision Db R 133 133 133 133 133 133 133
divide pD D 145 146 147 148 149 150 151
pD DX 145 146 147 148 149 150 151
Increment memory by INCM D 15 16 17 18 19 20 21
positive integer INCM DX 15 16 17 18 19 20 21
Decrement memory by DECM D 16 18 20 20 22 22 24
positive integer DECM DX 16 18 20 20 22 22 24
single precision ABS R 6 6 6 6 6 6 6 Pos. Number
absolute value ABS R 9 9 9 9 9 9 9 Neg. Number
Double precision DABS R 9 9 9 9 9 9 9 Pos. Number
absolute value DABS R 12 12 12 12 12 12 12 Neg. Number
Single precision NEG R 4 5 6 5 6 5 6
negate
Double precision DNEG R g9 9 9 9 9 9 9
negate
Single precision C R 4 5 6 5 6 5 6
compare c B 1M1 12 13 13 14 14 15
C BX 11 12 13 13 14 16 15
C ISP 7 8 9 8 9 8 9
[+ ISN 7 8 9 8 9 8 9
c D 12 14 16 15 17 16 18
c DX 12 14 16 15 17 16 18
c M 8 10 12 10 12 10 12
See footnotes at end of List.
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Number of clock cycles
MIL-STD-1750

implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
0 0 0 1 1 2 2
Compare between cBL P 26 25 26 27 28 29 30
Limits CBL DX 26 25 26 27 28 29 30
Double precision DC R 6 6 6 6 6 6 6
compare pC 2] 18 19 20 21 22 23 24
DC DX 18 19 20 21 22 23 24
Logical OR R 4 5 6 5 6 5 6
inclusive-OR OR B 1M 12 13 13 14 14 15
OR BX M1 12 13 13 14 14 15
OR D 12 14 16 15 17 16 18
OR DX 122 14 16 15 17 16 18
OR M 8 10 12 10 12 10 12
Logical XOR R L, 5 6 5 6 S5 6
exciusive-OR XOR D 12 14 16 15 17 16 18
XOR DX 172 14 16 15 17 16 18
XOR M 8 10 12 10 12 10 12
Logical AND R 4 5 6 5 6 5 6
AND AND B 11 12 13 13 14 14 15
AND BX 11 12 13 13 14 14 15
AND D 12 14 16 15 17 16 18
AND DX 12 14 16 15 17 16 18
AND IM 8 10 12 10 12 10 12
Logicat NANO R 4 5 6 5 6 5 6
NAND NAND b} 12 14 16 15 17 16 18
NAND DX 12 14 16 15 17 16 18
NAND G 8 10 12 10 12 10 12
Floating point
arithmetic
Floating point add FA R 28 28 28 28 28 28 28
FA B 39 39 39 41 41 43 43
FA BX 39 39 39 41 41 43 43
FA D 40 41 42 43 44 45 46
FA X 40 41 42 43 44 45 46
Floating point add EFA R 50 50 50 50 50 50 50
extended precision EFA D 66 67 68 70 71 73 74
EFA DX 66 67 68 70 71 73 74
See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented w0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/V
0o 0 0 1 1 2 2
Floating point FS R 28 28 28 28 28 28 28
subtract FS B 39 39 39 41 41 43 43
FS BX 39 39 39 41 41 43 43
FS D 40 &1 42 43 44 45 46
FS DX 40 &1 42 43 44 45 46
Floating point EFS R S0 S0 50 50 50 50 50
subtract EFS D 66 67 68 70 71 73 74
extended precision EFS DX 66 67 68 70 71 T3 T4
Floating point FM R 43 43 43 43 43 43 43
multiply M B 54 54 54 56 56 58 58
FM BX 54 54 54 56 56 58 58
FM D 55 56 57 58 59 60 61
FH DX 55 S6 ST 58 59 60 61
Floating point EFM R 99 99 99 99 99 99 99
multiply EFM D 112 113 114 116 117 119 120
extended precision EFM DX 112 113 114 116 117 119 120
Floating point FD R 89 89 89 89 89 89 89
divide FD B 94 94 94 96 96 98 98
FD BX 9% 94 9 96 96 98 98
FD D 95 96 97 98 99 100 101
FD DX 95 96 97 98 99 100 101
Floating point EFD R 183 183 183 183 183 183 183
divide EFD D 190 191 192 194 195 197 198
extended precision EFD X 190 191 192 194 195 197 198
Floating point FC R 6 6 6 6 6 6 6
compare FC 8 7 17 17 192 19 21 21
FC BX 17 17 17 19 19 21 21
FC D 18 19 20 21 22 23 24
FC DX 18 19 20 21 22 23 24
Floating point EFC R 17 17 17 17 7 17 17
compare EFC D 33 34 35 37 38 40 &4
extended precision EFC DX 33 34 35 37 38 40 41
Floating point FABS R 9 9 9 9 9 9 9 Pos. number
absolute value FABS R 21 21 21 21 21 21 2 Neg. number
Floating point ENEG R 18 18 18 18 18 18 18
negate
See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address 0o 1 2 v 2 1 2 Notes
mode WA = Wait states data R/VW
0 o 6 1 1 2 2
Convert floating FIX R 22 23 24 23 24 23 24
point to 16-bit
integer
Convert 16-bit FLY R 16 17 18 17 18 17 18
integer to floating
point
convert floating EFIX R 43 44 45 44 45 44 45
point extended
precision to 32-bit
integer
Convert 32-bit EFLT R 25 26 27 26 27 26 27
integer to extended
precision floating
point
Bit operations
Set bit S8 R 4 5 6 5 6 5 6
58 D 12 14 16 15 17 16 18
S8 DX 12 14 16 15 17 16 18
SB 1 16 18 20 20 22 22 24
SB IX 16 18 20 20 22 22 24
Reset bit RB R 4 5 6 S 6 S5 6
RB D 12 14 16 15 17 16 18
RB DX 12 14 16 15 17 16 18
RB 1 16 18 20 20 22 22 24
RB IX 16 18 20 20 22 22 24
Test bit T8 R 6 6 6 6 &6 6 6
B D 14 15 16 16 17 17 18
i DX 14 15 16 16 17 17 18
L[] 1 18 19 20 21 22 23 24
8 IX 18 19 20 21 22 23 24
Test and set bit TSB B 19 20 21 21 22 22 23
TSB DX 19 20 21 21 22 22 23
Set variable bit SVBR R 4 5 6 S5 6 5 6
reset variable bit RVER R 4 5 6 5 6 5 6
test variable bit TVBR R 6 6 6 6 6 6 6
See footnotes at end of Llist.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address 0o 1 2 v 2 1 2 Notes
mode WA = Wait states data R/W
o o 0 1 1 2 2
Shift operations
shift left logical SLL R 9 9 9 9 9 9 9 One shift
SLL R 17 1 1 1 1 1 1 Incremental
shift right Logical SRL R e 9 9 9 9 9 9 one shift
SRL R 1 1 1 1 1 1 1 Incremental
shift right SRA R 9 9 9 9 9 9 9 One shift
Arithmetic SRA R T 1T 1T 1T 1 11 Incremental
Shift Left cyclic SLC R g 9 9 9 9 9 9 one shift
SLC R 1T 1 1 1 1 1 1 Incremental
Doubile shift Lleft DSLL R 15 15 15 15 15 15 15 One shift
Logical DSLL R 1 1 1 1 1 1 1 Incremental
Double shift right DSRL R 15 15 15 15 15 15 15 One shift
Logical DSRL R T 1 1 1t 1 1 1 Incremental
Double shift right DSRA R 1% 15 15 15 15 15 15 One shift
Arithmetic DSRA R 1 1 1 1 1 1 1 Incrementat
Double shift Left pSLC R 15 15 15 15 15 15 15 one shift
Cyclic DSLC R T 1 1 1 1 1 1 Incremental
shift logicatl SLR R 172 12 12 12 12 12 12 No shift
count in register 15 15 15 15 15 15 15 Right
1 17 1 1 1 1 1 Incremental
SLR R 18 18 18 18 18 18 18 Left
1 1 1 1 1 1 1 Incremental
shift arithmetic SAR R 12 12 12 12 12 12 12 No shift
count in register 15 15 15 15 15 15 15 Right
1 1 1 1 1 1 1 Incremental
SAR R 18 18 18 18 18 18 18 Left
1 1 1 1 1 1 1 Incremental
Shift cyclic SCR R 12 12 12 12 12 12 12 No shift
count in register 112 12 12 12 12 12 12 Right
11 1 1 1 1 1 Incremental
SCR R 18 18 18 18 18 18 18 Left
1 1 1 1 101 1 Incremental
Double shift DSLR R 12 12 12 12 12 12 12 No shift
logical count in 21 21 27 29 21 21 21 Right
register T 1 1 1 1 1 1 Incrementat
DSLR R 24 24 24 24 24 24 24 Left
1T 1T 1 1 1 1 1 Incremental
See footnotes at end of tist,
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr, fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
¢ o o 1 1 2 2
Double shift DSAR R 12 12 12 12 12 12 12 No shift
arithmetic count in 21 21 21 21 21 21 21 Right
register 1 T 1T 1 11 1 Incremental
DSAR R 26 24 26 26 24 24 24 Left
1T 1 1 1 1 1 1 Incremental
Double shift cyclic DSCR R 12 12 12 12 12 12 12 No shift
count in register 21 29 21 21 2t 21 21 Right
1 1 1 1 t 1 1 Incremental
DSCR R 26 24 24 24 24 24 24 Left
1T ¢+ 1 1 1 t 1 Incremental
Load/store/exchange
Load L 1] 4 5 6 5 6 5 6
single precision L 8 11 12 13 13 16 146 15
L BX 11 12 13 13 1% 16 15
L 1sP & 5 6 5 6 5 &
L 1SN & 5 6 S 6 S5 6
L D 12 14 16 15 17 16 18
L pX 12 14 16 15 17 16 18
L IM 8 10 12 10 12 10 12
L IMX 8 10 12 10 12 10 12
L 1 16 18 20 20 22 22 24
L X 16 18 20 20 22 22 24
Load DL R 9 9 9 9 9 9 9
double precision DL 8 15 15 15 17 17 19 19
bL BX 15 15 15 17 17 19 19
oL D 16 17 18 19 20 21 22
bL DX 16 17 18 19 20 21 22
DL 1 25 26 27 29 30 32 33
DL X 25 26 27 29 30 32 33
Load floating point EFL D 29 31 33 34 36 37 39
extended precision EFL DX 29 31 33 34 36 37 39
Load Lus D 14 15 16 16 17 17 18
from upper byte Lus DX 14 15 16 16 17 17 18
LuB 1 18 19 20 21 22 23 24
Lus X 18 19 20 21 22 23 24
Load LLB D 12 1% 16 15 17 16 18
from lower byte LLB DX 12 14 16 15 17 16 18
LB I 16 18 20 20 22 22 24
L8 IX 16 18 20 20 22 22 24
See footnotes at end of list.
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Number of clock cycles
KIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o ¢ 0 1 1 2 2
Store ST B 11 12 13 13 16 14 15
single precision ST BX 1M 12 13 13 1 1 15
ST D 12 14 16 15 17 16 18
ST DX 12 14 16 15 17 16 18
ST 1 16 18 20 20 22 22 24
ST X 16 18 20 20 22 22 24
Store STC [ 12 14 16 15 17 16 18
a positive constant sTC DX 12 14 16 15 17 16 18
STC 1 16 18 20 20 22 22 24
STC IX 16 18 20 20 22 22 24
Store DST B 15 16 17 18 19 20 21
double precision DST BX 15 16 17 18 19 20 21
DST D 16 18 20 20 22 22 24
DST DX 16 18 20 20 22 22 24
DST I 20 22 24 25 27 28 30
DST IX 20 22 24 25 27 28 30
Store SRM D 21 23 25 24 26 25 27 Bus lock
register through SRM DX 21 23 25 24 26 25 27 Bus lock
mask
Store floating EFST D 20 22 26 25 27 28 30
point extended EFST DX 20 22 24 25 27 28 30
precision
Store STUB D 16 18 20 20 22 22 24 Bus Lock
into upper byte STuB DX 16 18 20 20 22 22 24 Bus Lock
STUB 1 20 22 24 25 26 28 30 Bus lock
STUB IX 20 22 24 25 26 28 30 Bus lock
Store STLB D 16 18 20 20 22 22 24 Bus tock
into lower byte STLB DX 16 18 20 20 22 22 24 Bus lock
STLB I 20 22 24 25 27 28 30 Bus lock
STLB X 20 22 24 25 27 28 30 Bus lock
Exchange
bytes in register XBR R 6 6 6 6 6 6 6
words in register XWR R 6 6 6 6 6 6 6
Multiple load/store
Push multiple PSHM R 18 18 18 21 21 24 24 One push
registers onto the PSHM R 10 10 10 11 1M 12 12 Incremental
stack

See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750

implemented W0 = Wait states instr. fetch
instruction Mnemonic Address g 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o o o 1 1 2 2
Pop multiple POPM R 23 24 25 25 26 26 27 One pop
registers off the POPM R 13 13 13 14 14 15 15 Incremental
stack
Load multiple LM D 16 18 20 20 22 22 24 One load
registers LM 1] 4 4 & 5 5 6 6 Incrementat
LM DX % 18 20 20 22 22 24 One load
LM DX 4 & 4 5 5 6 6 Incremental
Store STH D 15 17 19 18 20 19 21 one Load
multiple registers STM D 4 & 4 5 5 6 6 Incremental
STM DX 15 17 19 18 20 19 21 One lLoad
STM DX 4 4 4 5 5 6 6 Incremental
Move multiple words MOV ] 0 11 12 11 12 11 12 No move
memory-~to~memory MOV D 36 37 38 39 40 41 42 One move
MoV D 8 8 8 10 10 12 12 Incremental

Program control

Jump Jc D 8 10 12 10 12 10 12 No jump
on condition JC D 16 18 20 18 20 18 20 Jump
J€ DX 8 10 12 10 12 10 12 No jump
JC DX 16 18 20 18 20 18 20 Jump
Jc 1 12 14 16 15 17 16 18 No jump
Jc 1 20 22 24 25 27 28 30 Jump
Jc IX 12 14 16 15 17 16 18 No jump
Jc IX 20 22 24 25 27 28 30 Jump
Jump Js D 12 15 18 15 18 15 18
to subroutine Js 134 12 15 18 15 18 15 18
Subtract one and So0J D 15 17 19 17 19 17 19 No jump
jump S0J D 15 19 23 19 23 19 23 Jump
SOJ DX 3 17 19 17 19 17 19 No jump
S04 DX 15 19 23 19 23 19 23 Jump
Branch BR IR 13715 18 15 18 15 18
unconditionally
Branch BEZ ICR 4 5 6 5 6 S5 6 No branch
if equal to zero BEZ ICR 12 15 18 15 18 15 18 Branch
Branch BLT ICR 4 5 6 5 6 5 6 No branch
if Less than zero BLY ICR 12 15 18 15 18 15 18 Branch

See footnotes at end of Llist.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Mait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o 0 0 1 % 2 2
Branch if less than BLE ICR 4 5 6 5 6 5 6 No branch
or equal to zero BLE ICR 2 15 18 15 18 15 18 Branch
Branch if greater BGT ICR 4 S 6 5 6 5 6 No branch
than zero BGT ICR 12 15 18 15 18 15 18 8ranch
Branch if not BNZ ICR 4 5 6 5 & 5 6 No branch
equal to zero BNZ ICR 12 15 18 15 18 15 18 Branch
Branch if greater BGE ICR 4 5 6 5 6 5 6 No branch
than or equal to BGE ICR 12 15 18 15 18 15 18 Branch
zero
Branch to executive BEX S 101 103 105 112 113 121 123 No MMU
BEX S 98 100 102 109 111 118 120 With MMU
Load status LST D 38 38 38 38 38 38 38 No MMU
LST [} 41 41 41 41 41 41 4 With MMU
LST DX 383 38 38 38 38 3B 38 No MMU
LST DX 41 41 41 41 41 4 41 With MMU
LST 1 46 44 L4 44 44 44 44 No MHU
LST 1 47 4T 4T 4T 47 4T 47 With MMU
LST IX 44 44 44 44 44 L4 44 No MMU
LST IX 47 47 47 47 47 &7 47 With MMU
Stack IC and jump SJS D 19 192 19 19 19 19 19
to subroutine SJS DX 19 19 19 19 19 19 19
Unstack IC and URS S 15 15 15 15 15 15 15
return from
subroutine
No operation NOP S & 4L 4 4 4 4 4
Break point BPT S 20 20 20 20 20 20 20 No console
1/0
Built-in function BIF D 35 35 35 35 35 35 35
to implement BIF DX 35 35 35 35 35 35 35
externat BIF 1 39 39 39 39 39 39 39
co-processor BIF X 39 39 39 39 39 39 39

See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented WO = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/
0o o 0 v 1 2 2
Execute XI10 M 45 Input
input/output X10 IMX 45 Input
XI0 M 33 Output
XIo IMX 33 Output
Vectored 1210 D 93 Overhead-in
input/output VIO 9 62 Incremental
2/ 3/ &/ VIO D 12 Incremental-unused
VIO DX 93 Overhead-in
VIO DX 62 Incremental
VIO DX 12 Incremental-unused
Y10 ] 84 Overhead-out
vio D 53 Incremental
vio D 12 Incremental-unused
vio DX 84 Overhead-out
VIO bX 53 Incremental
VIO DX 12 Incremental-unused

1/ The number of clock cycles required by the CPU is Listed as a function
of the number of wait states. Both instruction fetch and data read/write
wait states of 0, 1, and 2 clock cycles are shown in this Llist.

2/ oOverhead-in is the input VIO instruction overhead including one XIO.
3/ Incremental is the number of cycles for each additional XIO.
&/ 1ncremental unused is the number of cycles for each unused bit(0) in the vector
registar.
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6.6.2

Instruction clock cycies - Device types 05, 06, and O7.

Instruction clock cycles - effect of wait states

1/

Number of clock cycles
MIL-5T0-1750
implemented U0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o o 0o 1 1 2 2
Integer arithmetic
and logic
Single precision A R 4 5 6 5 6 5 6
add A 8 0 11 12 12 13 13 14
A BX 0 11 12 12 13 13 14
A Isp 6 7 8 7 & 7 8
A D 12 14 16 15 17 16 18
A DX 12 14 16 15 17 16 18
A M 8 10 12 10 12 10 12
Double precision DA R 6 6 6 6 6 6 6
add DA D 16 18 20 20 22 22 24
DA DX 18 19 20 21 22 23 24
Single precision S R 4 5 6 5 6 5 6
subtract S B 10 11 12 12 13 13 14
] BX 10 11 12 12 13 13 14
S ISP 6 7 8 7 8 7 8
S ] 12 14 16 15 17 16 18
S DX 12 1% 16 15 17 16 18
S IM 8 10 12 10 12 10 12
Double precision DS R 6 6 6 6 6 6 6
subtract DS D 16 18 20 20 22 22 24
DS DX 18 19 20 21 22 23 24
Single precision MS R 4 5 6 5 6 5 5
multiply MS ISP 6 7 8 7 8 7 13
16-bit product MS ISN 6 7 8 7 8 7 13
LH D 12 14 16 15 17 16 17
Ms DX 12 14 16 15 17 16 17
MS M 8 10 12 10 12 10 N
Single precision [ R 5 5 5 5 5 3 35
multiply M B " 11 11 12 12 13 13
32-bit product M BX 11 11 11 12 12 13 13
M D 13 14 15 15 16 16 17
M DX 13 14 15 15 16 16 17
M IM 2 10 11 10 1 10 N
Double precision DM R 9 9 9 9 9 9 9
multiply DM ] 17 19 21 21 23 23 25
DM DX 19 21 23 23 25 25 27
See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o 0 0 1 1 2 2
Single precision DV R 4B 4B 4B 48 4B 4B 48
divide bv ISP 50 SO0 50 50 50 S0 S0
16-bit dividend DV ISN 50 50 50 50 50 50 50
ov D 52 52 52 53 53 54 54
oV DX 54 54 54 55 55 56 56
DV IM 52 53 54 53 54 53 54
single precision ] R S8 58 58 58 58 58 58
divide V] B 64 65 66 65 66 65 66
32-bit dividend ] B8X 64 65 66 65 66 65 66
D D 62 62 62 63 63 64 b4
D DX 6L 64 64 65 65 66 66
D M 62 63 64 63 64 63 64
Double precision 0D R 88 88 83 88 &8 88 88
divide DD ] 96 9 96 98 98 100 100
DD DX 98 98 98 100 100 102 102
Increment memory by INCM D 16 18 20 20 22 22 24
positive integer INCH DX 16 18 20 20 22 22 24
Decrement memory by DECM ] 16 18 20 20 22 22 24
positive integer DECM DX 16 18 20 20 22 22 24
Single precision ABS R 4 5 6 5 6 5 6 Pos. number
absolute value ABS R 6 6 6 6 6 6 6 Neg. number
bouble precision DABS R 6 6 6 6 6 6 6 Pos. number
absolute value DABS R 8 8 8 8 8 8 8 Neg. Number
Single precision NEG R L, 5 6 5 6 5 6
negate
Double precision DNEG R 6 6 6 6 6 6 6
negate
Single precision c R 4 5 6 5 6 5 6
compare [ 8 10 11 12 12 13 13 14
C BX 10 11 12 12 13 13 14
C ISP 6 ¢ 8 7 8 7 8
c ISN 6 7 8 7 8 7 8
c D 172 1% 16 15 17 16 18
c DX 12 1% 16 15 17 16 18
C IM 8 10 12 10 12 10 12
See footnotes at end of list.
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Number of ctock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address 0 1 2 1 1 2 Notes
mode WA = Wait states data R/W
0o o o 1 1 2 2
Compare between CBL D 20 21 22 23 24 25 26
Limits CBL DX 20 21 22 23 24 25 26
Doubte precision nC R 46 5 6 5 6 5 6
compare e D 16 18 20 20 22 22 24
DL DX 16 18 20 20 22 22 24
Logicalt OR R L, 5 6 5 & 5 6
inclusive-OR OR B 10 11 12 12 13 13 14
OR BX 0 11 12 12 13 13 14
OR D 12 14 16 15 17 16 18
OR DX 122 14 16 15 17 16 18
OR IM 8 10 12 10 12 10 12
Logical XOR R 4 5 6 5 6 5 6
exclusive-OR XOR D 12 14 16 15 17 16 18
XOR DX 12 14 16 15 17 16 18
XOR I 8 10 12 10 12 10 12
Logical AND R 4 5 6 5 6 5 6
AND AND B 10 1M1 12 12 13 13 14
AND BX 10 11 12 12 13 13 14
AND D 12 14 16 15 17 16 18
AND DX 12 14 16 15 17 16 18
AND IM 8 10 12 10 12 10 12
Logical NAND R 4 5 6 5 6 5 6
NAND NAND ) 12 14 16 15 17 16 18
NAND DX 12 1% 16 15 17 16 18
NAND IM g8 10 12 10 12 10 12
Floating point
arithmetic
Floating-point add FA R 18 18 18 18 18 18 18
FA B 28 28 28 30 30 32 32
FA BX 28 28 28 30 30 32 32
FA D 26 26 26 28 28 30 30
FA DX 28 28 28 30 30 32 32
Floating point add EFA R 34 34 34 34 34 34 34
extended precision EFA D 46 46 46 49 49 52 52
EFA DX 48 48 48 51 51 54 5S4
See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
0o 0 0 1 2 2
Floating point FS R 18 18 18 18 18 18 18
subtract FS B 28 28 28 30 30 32 32
FS BX 28 28 28 30 30 32 32
FS D 26 26 26 28 28 30 30
FS DX 28 28 28 30 20 32 32
Floating point EFS R 34 34 34 34 34 34 34
subtract EFS D 46 46 L6 49 49 52 52
extended precision EFS DX 48 48 48 51 51 54 54
Floating point FM R 9 9 9 9 9 9 9
multiply FM B 19 19 19 21 21 23 23
FM BX 19 19 19 21 21 23 23
FM D 17 19 21 21 23 23 25
FM DX 19 29 23 23 25 25 27
Floating point EFM R 17 17 A7 17 17 177
multiply EFM ] 29 29 29 32 32 35 35
extended precision EFM DX 3 31 3 34 34 37 37
Floating point FD R T4 74 74 74 74 T4 74
divide FD B 8, 8, 8., 8 B6 88 88
FD BX B4 84 B4 B6 86 8B 88
FD D 82 82 82 B84 84 B6 B6
FD DX 84 84 B4 86 86 88 8B
Floating point EFD R 122 122 122 122 122 122 122
divide EFD b 134 134 134 137 137 140 140
extended precision EFD DX 136 136 136 139 139 142 142
Floating point FC R 4 5 6 5 6 S5 6
compare FC B 14 15 16 17 18 19 20
FC BX 1% 15 16 17 18 19 20
Fc D 16 18 20 20 22 22 24
FC DX 16 18 20 20 22 22 24
Floating point EFC R 10 10 10 10 10 10 10
compare EFC P 22 22 24 25 27 28 30
extended precision EFC DX 24 24 26 27 29 30 32
Floating point FABS 3] 6 6 6 6 6 6 6 Pos. number
absolute value FABS R - 14 14 146 14 146 14 14 Neg. number
Floating point FNEG R 12 12 12 12 12 12 12
negate
See footnotes at end of list.
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Number of clock cycles
MIL~STD-1750

implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
0o 0 0 1 1 2 2
Convert floating FIX R 14 14 14 14 14 14 14
point to 16-bit
integer
Convert 16-bit FLT R 10 10 10 10 10 10 10
integer to floating
point
Convert floating EFIX R 28 28 28 28 28 28 28

point extended
precision to 32-bit
integer

Convert 32-bit EFLT R 16 16 16 16 16 16 16
integer to extended
precision floating
point

Bit operations

Set bit SB R 4 5 6 5 6 5 6
SB [} 12 14 16 15 17 16 18

sB DX 12 14 16 15 17 16 18

S8 1 16 18 20 20 22 22 24

sB X 16 18 20 20 22 22 24

Reset bit RB R Lt 5 6 5 6 S 6
RB D 12 14 16 15 17 16 18

RB pX 12 1% 16 15 17 16 18

RB  { 16 18 20 20 22 22 24

R8 X 16 18 20 20 22 22 24

Test bit 8 R & S [} 5 6 S 6
B D 12 14 16 15 17 16 18

T8 DX 172 14 16 15 17 16 18

TB 1 16 18 20 20 22 22 24

B X 16 18 20 20 22 22 24

Test and set bit S8 D 18 20 22 22 24 24 26
TSB DX 18 20 22 22 24 24 26

Set variable bit SVBR R 4 5 6 S5 6 5 6
reset variable bit RVBR R 4 5 6 5 6 5 6
test variable bit TVBR R 4 5 6 5 6 5 6

See footnotes at end of tist.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o 0 0 1 1 2 2
shift operations
shift Left logical SLL R 6 6 6 6 6 6 ©6 One shift
SLL R 11T 1 1 1 11 Incremental
shift right logical SRL R 6 6 6 6 6 6 6 One shift
SRL R 1T 1 1 1 1 1 1 Incremental
shift right SRA R 6 6 6 6 6 6 6 One shift
Arithmetic SRA R 1 1 1 101 1 1 Incremental
shift left cyclic SLC R 6 6 6 6 6 6 6 One shift
SLC R 1T 1 1 1 1 1 1 Incremental
Double shift left pStL R 10 10 10 10 10 10 10 one shift
Logicat DSLL R T 1T 1 1 1 1 1 Incremental
Double shift right DSRL R 10 10 10 10 10 10 10 one shift
Logical DSRL R 11T 1 1 1 11 Incremental
Double shift right DSRA R 10 10 10 10 10 10 10 one shift
Arithmetic DSRA R 1T 1 1T 1 1 1 1 Incremental
Double shift left DSLC R 10 10 10 10 10 10 10 One shift
Cyclic DSLC R T 1T 1T 1T 1T 11 Incremental
shift logical SLR R 8 8 8 8 8 8 8 No shift
Count in register 10 10 10 10 10 10 10 Right
T 1 1 1 1 1 1 Incremental
SLR R 12 12 12 12 12 12 12 Left
1 1T 1 1 1 1 1 Incremental
shift arithmetic SAR R 8 8 B8 8 8 8 8 No shift
count in register 10 10 10 10 10 10 10 Right
1T 1T 1 1T 1 11 Incremental
SAR R 12 12 12 12 12 12 12 Left
T 1T 1T 1T 1 1 Incremental
Shift cyclic SCR R 8 8 8 8 8 & & No shift
count in register 8 8 8 8 8 8 8 Right
1T 1 1 1 1 1 1 Incremental
SCR R 12 12 12 12 12 12 12 Left
171 1 1 1 1 1 Incremental
Double shift DSLR R 8 8 8 8 8 8 8 No shift
logical count in 14 14 14 14 14 16 14 Right
register 1T 19 1 1 1 1 1 Incremental
DSLR R 16 16 16 16 16 16 16 Left
1T 1 1 1 1 1 1 Incremental
See footnotes at end of List.
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Number of clock cycles
MIL-STD-1750
implemented Ul = Wait states instr. fetch
instruction Mnemonic Address c 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o o 0o 1 1 2 2
Doubte shift DSAR R 8 8 8 8 8 8 8 No shift
arithmetic count in 14 14 14 14 14 14 14 Right
register 17 1 1 1 1 1 1 Incrementat
DSAR R 16 16 16 16 16 16 16 Left
T 1 1 1 1 1 1 Incremental
bouble shift cyclic DSCR R 8 8 8 8 8 8 8 No shift
count in register 1% 14 14 146 14 14 14 Right
1T 1 1 1 1 1 1 Incremental
DSCR R 16 16 16 16 16 16 16 Left
1T 17 1 1 1 1 1 Incremental
Load/store/exchange
Load t R 4 5 6 5 6 5 6
single precision L 8 0 11 12 12 13 13 14
L BX 10 11 12 12 13 13 14
L 1sp 4 5 6 5 6 5 6
L ISN & 5 6 5 6 5 6
L D 12 14 16 15 17 16 18
L DX 12 14 16 15 17 16 18
L M 8 10 12 10 12 10 12
L IMX 8 10 12 10 12 10 12
L 1 16 18 20 20 22 22 24
L IX 16 18 20 20 22 22 24
Load DL R 6 6 6 6 6 6 6
double precision bL B 14 14 14 16 16 18 18
bL BX 14 14 14 16 16 18 18
bL D 16 18 20 20 22 22 24
DL DX 16 18 20 20 22 22 24
DL 1 22 26 26 27 29 30 32
DL IX 22 24 26 27 29 30 32
Load floating point EFL b 20 22 24 25 27 28 30
extended precision EFL DX 20 22 26 25 27 28 30
Load LuB D 122 1% 16 15 17 16 18
from upper byte Lus DX 12 14 16 15 17 16 18
Lus 1 16 18 20 20 22 22 24
LuB X 16 18 20 20 22 22 24
Load LLB D 12 14 16 15 17 16 18
from Lower byte LLB DX 12 14 16 15 17 16 18
LLB I 16 18 20 20 22 22 24
See footnotes at end of List.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address 0o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
o 0 0 1 1 2 2
Store ST B 10 11 12 12 13 13 14
single precision ST BX 10 11 12 12 13 13 14
ST D 12 14 16 15 17 16 18
ST DX 12 14 16 15 17 16 18
ST 1 16 18 20 20 22 22 24
ST X 16 18 20 20 22 22 24
Store STC D 2 16 16 15 17 16 18
a positive constant STC DX 12 14 16 15 17 16 18
STC 1 16 18 20 20 22 22 24
STC X 16 18 20 20 22 22 24
Store DST B 14 15 16 17 18 19 20
double precision DST BX 14 15 16 17 18 19 20
DST D 16 18 20 20 22 22 24
ST DX 16 18 20 20 22 22 24
DST 1 20 22 24 25 27 28 30
DST IX 20 22 24 25 27 28 30
Store SRM D 18 20 22 22 24 24 26 Bus lock
register through SRM DX 18 20 22 22 24 24 26 Bus lock
mask
Store floating EFST [+} 20 22 24 25 27 28 30
Point extended EFST pX 20 22 24 25 27 28 30
Precision
Store STUB D 16 18 20 20 22 22 24 Bus lock
into upper byte STUB DX 16 18 20 20 22 22 24 Bus lock
sTuB 1 20 22 24 25 26 28 30 Bus lock
sTuB IX 20 22 24 25 26 28 30 Bus lock
Store STLB D 16 18 20 20 22 22 24 Bus lock
into lower byte STLB DX 16 18 20 20 22 22 24 Bus lock
STLB 1 20 22 24 25 27 28 30 Bus lock
STLB 1X 20 22 24 25 27 28 30 Bus lock
Exchange
Bytes in register XBR R 4 5 6 5 6 5 6
Words in register XWR R 4 5 6 5 6 5 6
Multiple Load/store
Push multiple PSHM R 16 17 18 18 19 19 20 One push
registers onto the PSHM R 8 8 8 9 9 10 10 Incremental
stack

See footnotes at end of List.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr. fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
6 o0 0 1 1 2 2
Pop multiple POPM R 18 19 20 20 21 21 22 One pop
registers off the POPM R 10 10 10 11 11 12 12 Incremental
stack
Load muttiple LM (o] %6 18 20 19 21 20 22 One load
registers LM D 4 4 4 5 5 6 6 Incremental
LM bX 16 18 20 19 21 20 22 One load
LM DX 4 4 & 5 S5 6 &6 Incremental
Store STM D 14 16 18 17 19 18 20 One load
multiple registers ST™ D 4 4 4 5 5 6 6 Incremental
ST™ DX 14 16 18 17 19 18 20 One load
STM DX 4 4 & 5 5 6 6 Incremental
Move multiple words Mov 0D 8 9 10 9 10 9 10 No move
memory- to-memory MoV b 26 26 28 27 29 28 30 One move
MoV D 8 8 8 10 10 12 12 Incremental
Program control
Jump Jc D 8 10 12 10 12 10 12 No jump
on condition Jc D 8 10 12 10 12 10 12 Jump
JC DX 10 12 14 12 14 12 14 No jump
Jc DX 10 12 14 12 14 12 14 Jump
JC 1 12 14 16 15 17 116 18 No jump
Jc 1 12 14 16 15 17 16 18 Jump
Jc IX 1% 16 18 17 19 18 20 No jump
Jc IX 14 16 18 17 19 18 20 Jump
Jump Js D 10 12 14 12 14 12 14
to subroutine Js DX 10 12 146 12 14 12 14
Subtract one and saJd D 14 17 20 17 20 17 20 No jump
jump S04 D 1 11 12 11 12 11 12 Jump
soJ DX 16 19 22 19 22 19 22 No jump
S0d DX 12 13 1% 13 14 13 14 Jump
Branch BR ICR 8 10 12 10 12 10 12
unconditionally
Branch BEZ 1CR 4 5 6 5 6 5 6 No branch
if equal to zero BEZ ICR 8 10 12 10 12 10 12 Branch
Branch BLT ICR 4 5 6 5 6 5 6 No branch
if less than zero BLT ICR 8 10 12 10 12 10 12 Branch
See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented WO = Wait states instr. fetch
instruction Hnemonic Address 0o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/W
0 0 0 1 1 2 2
Branch if Less than BLE ICR 4 5 6 5 6 5 6 No branch
or equal to zero BLE ICR 8 10 12 10 12 10 12 Branch
B8ranch if greater BGT 1CR 4 5 6 5 6 5 6 No branch
than zero BGT ICR 8 10 12 10 <2 10 12 Branch
Branch if not BNZ ICR 4 5 6 S5 6 5 6 No branch
equal to zero BNZ ICR 8 10 12 10 12 10 12 Branch
Branch if greater BGE ICR 4 5 6 5 6 5 6 No branch
than or equal to BGE ICR 8 10 12 10 12 10 12 Branch
zero
Branch to executive BEX S 71 77 77 88 83 89 89 No MMU
BEX S 75 75 75 86 85 97 97 With MMU
Load status LST D 32 34 36 37 39 40 42 No MMU
LST ] 34 36 38 39 41 42 44 With mMMu
LST DX 32 36 36 37 39 40 42 No MMU
LST DX 34 36 38 39 41 42 44 With MMU
LsT 1 38 40 42 44 46 48 50 No MMU
LST I 40 42 44 46 48 50 S2 With MMU
LST X 38 40 42 44 46 48 50 No MMU
LST IX 40 42 44 46 4B 50 52 With MMU
Stack IC and jump $Js D % 16 18 17 19 18 20
to subroutine SJS DX 14 16 18 17 19 18 20
Unstack IC and URS S 14 16 18 17 19 18 20
return from
subroutine
No operation NOP S L& 4L 4 4L 4 & 4
Break point 8pT S 4% 14 16 14 146 14 14 No console
1/0
Built-in function BIF D 30 31 32 32 33 33 34
to implement BIF DX 30 31 32 32 33 33 34
externat BIF 1 34 35 36 36 37 37 38
co-processor BIF IX 34 35 36 36 37 37 38

See footnotes at end of list.
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Number of clock cycles
MIL-STD-1750
implemented W0 = Wait states instr, fetch
instruction Mnemonic Address o 1 2 1 2 1 2 Notes
mode WA = Wait states data R/V¥
o 0o o0 1 1 2 2
Execute X10 M 34 Input
input/output X10 IMX 34 Input
X10 M 24 Output
XI1o mMx 24 output
Vectored VIO ] 70 Overhead-in
input/output vio D (YA Incrementat
27 37 &/ vio D 8 Incremental-unused
vIO DX 70 Overhead-in
VIO DX 44 Incremental
V10 DX 8 Incremental-unused
V1o ] 62 overhead-out
vio [ 36 Incremental
V1o D 8 Incremental-unused
VIo pX 62 Overhead-out
vio DX 36 Incremental
VIO DX 8 Incremental-unused

of the number of wait states.

4/ The number of clock cycles required by the CPU is listed as a function
Both instruction fetch and data read/write
wait states of 0, 1, and 2 clock cycles are shown in this list.

2/ oOverhead-in is the input VIO instruction overhead including one XI0.

3/ Incremental is the number of cycles for each additional XIO.
4/ Incremental unused is the number of cycles for each unused bit(0) in the vector
registar.
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6.6.2.1 Instruction clock cycles built in functions - Device types 05, 06, and 07 only.

Instruction Mnemonic Address mode # of clocks Notes
Memory parametric dot product single VDPS 4F3(RA) 10+(8N) Interruptable
Memory parametric dot product-double VDPD 4F1(RA) 10+(16N) Interruptable
3 X 3 register dot product R30P 4F03 6
Double precision multiply accumulate MACD 4FQO2 8
Polynomial POLY 4F06 ™N-2
Clear accumulator CLAC 4F00 3
Store accumulator (32-bit) STA 4F08 7
Store accumulator (48-bit) STAL 4F04 1
Load accumulator (32-bit) LAC 4F05 9
Load accumulator tong (48-bit) LACL 4FO7 9
Move mmu page block MMPG 4FOF Privileged
Load timer A reset register LTAR 4FOD 4
Load timer B reset register LTBR 4LFOE 3

NOTE: 6.6.1 and 6.6.2 show the number of basic CPU clock cycles required for each device type to execute listed
instructions. Specific application code may require additional clock cycles due to operand dependencies which are
created by the sequence of instructions in the application code. These operand dependent additional clock cycles are
net included in 6.1.1 and &6.1.2.

6.7 Approved sources of supply. Approved sources of supply are listed in MIL-BUL-103. The vendors listed in
MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been submitted to and
accepted by DESC-EC.
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