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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance 32-bit Floating Point Digital Signal Processor
microcircuit, with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’s PIN is the item of identification. The vendor item

drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/03617 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s).

1.2.2 Case outline(s). The case outlines are as specified herein.

X E
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Device type Generic
01 SM320LC31-EP

Outline letter Number of pins JEDEC PUB 95
X 132 JEDEC MO-069

Circuit function

32-bit Floating-Point

Digital Signal Processor

Package style

Plastic Quad Flatpack

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator Material

A Hot solder dip

B Tin-lead plate

C Gold plate

D Palladium

E Gold flash palladium

Z Other

1.3 Absolute maximum ratings. 1/

Supply voltage range (VDD) «.eioeveeeeieiiieiieee ettt et -0.3Vto+5.0V 2/
INPUL VOIAGE FANGE (V1) eeeeiiiiiiie et -0.3Vto+5.0V
Output VOItage range (V0) «eeeeeei oottt e e e e e -0.3Vto+5.0V
Continuous power dissipation (worst case) (Pb) .......cocceveiiiiieiiiiiii e 850 mW 3/
Operating case temperature range (TC) ...ccooorrriiniiiiiiiiee e -55°C to +125°C
Storage temperature range (TSTG) ..vveeercureeeiiriieeiiit et e e -65°C to +150°C

Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended
operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.
All voltage values are with respect to Vss.

Actual operating power is less. This value was obtained under specially produced worst-case test conditions for the
TMS320C31-33 and the TMS320LC31-40, which are not sustained during normal device operation. These conditions consist of
continuous parallel writes of a checkerboard pattern to both primary and extension buses at the maximum rate possible. See
normal (Icc) current specification in the electrical characteristics table and also read Calculation of TMS320C30 Power

Dissipation Application Report (literature number SPRA020).
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1.4 Recommended operating conditions. 1/ 2/

Supply voltage range (DVoD, €1C.) (VDD) -.vveeiirrieiiiiiieiieee it +3.13Vto +3.47V
Supply voltage (CVss, €1C.) (VSS) iiuriiiiiiiieiiiiie ettt 0V NOM
High level input voltage range (Vin):
(EXCEPE RESET) .oeeiiiiiiiiiiieeiee ettt ettt e e e e e et e e e e e s e nnnaeeaaaeean +1.8 Vto Vop +0.3 V
(R =S ] TSS TSR P +2.2Vto Vop +0.3 V
Low level input voltage range (VIL) ....ooceeeeiiieie it -0.3Vto+06V 4/
Maximum high level output current (IoH) .......coooriiiiiiiiiee e -300 pA
Maximum low level output current (IoL) ......cveeeiiiiiiiiie e +2 mA
Operating case temperature range (TC) ...ccooovrririiiiiiiiiee e -55°C to +125°C
High level input voltage for CLKIN (VTH) ooooiiiiiiie e +2.5Vto Vop +0.3 V

2. APPLICABLE DOCUMENTS

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEP95 - Registered and Standard Outlines for Semiconductor Devices

(Copies of these documents are available online at https://www.jedec.org.)

3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 herein and as

follows:

A. Manufacturer's name, CAGE code, or logo

B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)

above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are

as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

3.5.1 Case outline(s). The case outline(s) shall be as shown in 1.2.2 and figure 1.

3.5.2 Block diagram. The block diagram shall be as shown in figure 2.

3.5.3 Terminal connections. The terminal connections shall be as shown in figure 3.

3.5.4 Timing waveforms and test circuit. The timing waveforms and test circuit shall be as shown in figures 4a — 4y.

1/ All voltage values are with respect to Vss. All input and output voltage levels are TTL-compatible. CLKIN can be driven by a

CMOS clock.

2/ Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

The maximum limit of this parameter is not production tested.
4/ The minimum limit of this parameter is not production tested.

DLA WEAPONS SUPPORT SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03617
REV E PAGE 3



https://www.jedec.org/

TABLE I. Electrical performance characteristics. 1/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Electrical Characteristics 2/ 3/
High level output VoH lon = MAX 3.13V -55°C to 01 2.0 \%
voltage See figure 4a. +125°C
Low level output VoL loL = MAX 0.4 \%
voltage See figure 4a.
High-impedance Iz 347V -20 +20 pA
current
Input current I ViN = Vss to Voo 3.13V -10 +10 uA
and
347V
Input current lip Inputs with internal pullup. | 3.13V -600 +10 pA
(with internal pullup) and
4/ 347V
Supply current lcc fx = 40 MHz 347V 25°C 300 mA
5/ 6/
Supply current Iop Standby, IDLE2, 3.13V -55°C to 20 TYP pA
Clocks shut off and +125°C
3.47V 7/
Input capacitance Ci All inputs except CLKIN 3.13V 15 pF
and 8/
347V
CLKIN 25
Output capacitance Co 20 pF
8/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
X2/CLKIN, H1, H3 Timing Parameters
Fall time, CLKIN trciy See ref. 1, figure 4b. 3.13V -55°C to 01 5 ns
and +125°C
347V 8/
Pulse duration, tw(ciL) tecy =25 ns 9 ns
CLKIN low See ref. 2, figure 4b.
Pulse duration, tw(ciH) tecy =25 ns 9 ns
CLKIN high See ref. 3, figure 4b.
Rise time, CLKIN trc) See ref. 4, figure 4b. 5 ns
8/
Cycle time, CLKIN te(c See ref. 5, figure 4b. 25 303 ns
Fall time, H1 and H3 tiH) See ref. 6, figure 4b. 3 ns
Pulse duration, tw(HL) See ref. 7, figure 4b. P-5 ns
H1 and H3 low
9/
Pulse duration, tw(HH) See ref. 8, figure 4b. P-6 ns
H1 and H3 high
9/
Rise time, H1 and H3 trH) See ref. 9, figure 4b. 3 ns
Delay time, ta(HL-HH) See ref. 10, figure 4b. 0 4 ns
H1 low to H3 high, or
H3 low to H1 high
Cycle time, H1 and H3 te(H) See ref. 11, figure 4b. 50 606 ns
See footnotes at end of table.
COLUMBUS, OHIO A 16236 V62/03617
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Memory (STRB = 0) read/write Timing Parameters 10/
Delay time, H1 low to taH1L-sL) See ref. 12, figure 4c. 3.13V -55°C to 01 0 6 ns
STRB low and +125°C
347V 8/
Delay time, H1 low to td(H1L-SH) See ref. 13, figure 4c. 0 6 ns
STRB high
8/
Delay time, H1 high to tain-rRLW)R | See ref. 14, figure 4c. 0 9 ns
R/W low (read)
8/
Delay time, H1 low to taH1L-A) See ref. 15, figure 4c. 0 10 ns
A valid
8/
Setup time, D before tsu(d-H1LR See ref. 16, figure 4c. 14 ns
H1 low (read)
Hold time, D after th(H1L-D)R See ref. 17, figure 4c. 0 ns
H1 low (read)
Setup time, RDY tsuroy-H1H) | See ref. 18, figure 4c. 8 ns
before H1 high
Hold time, RDY th(H1H-RDY) See ref. 19, figure 4c. 0 ns
after H1 high
Delay time, H1 high to tain-rwHw | See ref. 20, figure 4c. 9 ns
R/W high (write)
Valid time, D after tyH1L-DW See ref. 21, figure 4c. 17 ns
H1 low (write)
Hold time, D after th(H1H-D)W See ref. 22, figure 4c. 0 ns
H1 high (write)
Delay time, H1 high to taH1H-AW See ref. 23, figure 4c. 15 ns
A valid on
back-to-back write
cycles (write)
Delay time, RDY from ta(a-rDY) See ref. 24, figure 4c. 7 ns
A valid
8/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Timing for XFO and XF1 when executing LDFI or LDFII
Delay time, H3 high to tasn-xroL) | See ref. 25, figure 4e. 3.13V -55°C to 01 13 ns
XFO low and +125°C
347V
Setup time, XF1 before | tsuxxr1-H1L) See ref. 26, figure 4e. 10 ns
H1 low
Hold time, XF1 after th(H1L-XF1) See ref. 27, figure 4e. 0 ns
H1 low
Timing for XFO when executing STFl or STII 11/
Delay time, H3 high to tasn-xror) | See ref. 28, figure 4f. 3.13V -55°C to 01 13 ns
XFO high and +125°C
3.47V
Timing for XFO and XF1 when executing SIGI
Delay time, H3 high to tasn-xFoL) | See ref. 29, figure 4g. 3.13V -55°C to 01 13 ns
XFO low and +125°C
3.47V
Delay time, H3 high to taar-xror) | See ref. 30, figure 4g. 13 ns
XFO high
Setup time, XF1 before | tsuxxr1-H1L) See ref. 31, figure 4g. 10 ns
H1 low
Hold time, XF1 after th(H1L-XF1) See ref. 32, figure 4g. 0 ns
H1 low
Timing for loading the XF register when configured as an output pin
Valid time, H3 high to tv(H3H-XF) See ref. 33, figure 4h. 3.13V -55°C to 01 13 ns
XFx and +125°C
347V
Timing of XFx changing from output to input mode
Hold time, XFx after th(H3H-xF) See ref. 34, figure 4;. 3.13V -55°C to 01 13 ns
H3 high and +125°C
347V 8/
Setup time, XFx before | tsuxxr-H1L) See ref. 35, figure 4;. 10 ns
H1 low
Hold time, XFx after th(H1L-XF) See ref. 36, figure 4. 0 ns
H1 low
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Timing for XFx changing from input to output mode

Delay time, H3 high to tasn-xrio) | See ref. 37, figure 4k. 3.13V -55°C to 01 17 ns
XFx switching from and +125°C
input to output 347V

RESET timing

Setup time, RESET tsureset-ciL) | See ref. 38, figure 4m. 3.13V -55°C to 01 10 P ns

before CLKIN low and +125°C 8/ 9/
347V

Delay time, CLKIN high | tacLking-Him)| See ref. 39, figure 4m. 2 14 ns
to H1 high 12/

Delay time, CLKIN high | tdaciking-HiL) | See ref. 40, figure 4m. 2 14 ns
to H1 low 12/

Setup time, RESET tsu(RESETH- See ref. 41, figure 4m. 9 ns
high before H1 low HAL)
and after ten H1 clock
cycles

Delay time, CLKIN high | taciking-HaLy | See ref. 42, figure 4m. 2 14 ns
to H3 low 12/

Delay time, CLKIN high | taciking-Har)| See ref. 43, figure 4m. 2 14 ns
to H3 high 12/

Disable time, H1 high tdis(H1H-DZ) See ref. 44, figure 4m. 13 ns
to D (high impedance) 8/

Disable time, H3 high tdis(H3H-AZ) See ref. 45, figure 4m. 9 ns
to A (high impedance) 8/

Delay time, H3 high to ta(HaH- See ref. 46, figure 4m. 9 ns
control signals high CONTROLH) 8/

Delay time, H1 high tain-rwH) | See ref. 47, figure 4m. 9 ns
to R/W high 8/

Delay time, H1 high taH1H-ackH) | See ref. 48, figure 4m. 9 ns
to IACK high 8/

Disable time, RESET tdis(RESETL- See ref. 49, figure 4m. 21 ns
low to asynchronous | asyncH) 8/
reset signals disabled
(high impedance)

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Timing for INT3-INTO
Setup time, INT3-INTO | tsugnT-H1L) See ref. 50, figure 4n. 3.13V -55°C to 01 15 ns
before H1 low and +125°C
347V
Pulse duration, tw(nT) See ref. 51, figure 4n. P 2P ns
interrupt to ensure
only one interrupt 8/ 13/
Timing for IACK 14/
Delay time, H1 high to ta1n-ackL) | See ref. 52, figure 4p. 3.13V -55°C to 01 9 ns
IACK low and +125°C
347V
Delay time, H1 high to tain-ackr)y | See ref. 53, figure 4p. 9 ns
IACK high
Serial-port timing
Delay time, H1 high to td(H1H-sCK) See ref. 54, figure 4q. 3.13V -55°C to 01 13 ns
internal CLKX/R and +125°C
3.47V
Cycle time, CLKX/R te(sck) See ref. 55, | CLKX/R ext teH)x2.6 ns
figure 4q.
CLKX/R int terx2 | teryx232
Pulse duration, tw(sck) See ref. 56, | CLKX/R ext ter)+10 ns
CLKX/R high/low figure 4q.
CLKX/R int [te(scky/2]-[[te(sck)/ 2]+
5 5
Rise time, CLKX/R tr(sck) See ref. 57, figure 4q. 7 ns
Fall time, CLKX/R tisck) See ref. 58, figure 4q. 7 ns
Delay time, CLKX to ta(c-px) See ref. 59, | CLKX ext 30 ns
DX valid figures 4q
Setup time, DR before tsuor-cLkrL) | See ref. 60, | CLKR ext 9 ns
CLKR low figures 4q
Hold time, DR from thcLkrL-DR) | See ref. 61, | CLKR ext 9 ns
CLKR low figures 4q -
Delay time, CLKX to ta(c-Fsx) See ref. 62, | CLKX ext 27 ns
internal FSX high/low figures 4q
See footnotes at end of table.
COLUMBUS, OHIO A 16236 V62/03617
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TABLE I. Electrical performance characteristics - Continued. 1/
Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Serial-port timing - continued.
Setup time, FSR before | tsursr-cikry)| See ref. 63, | CLKR ext 3.13V -55°C to 01 9 ns
CLKR low figures 4q . and +125°C
and 4r. CLKR int 347V 9
Hold time, FSX/R input | thsckL-Fs) See ref. 64, | CLKX/R ext 9 ns
from CLKX/R low figures 4q -
Setup time, external tsuFsx-c) See ref. 65, | CLKX ext -[te)-8] [[teisck)/2] ns
FSX before CLKX figures 4q -10
and 4r. 8/ 8/
CLKX int [ter)-21] | tescky/2
8/ 8/
Delay time, CLKX to td(cH-DX)V See ref. 66, | CLKX ext 30 ns
first DX bit, FSX figures 4q
precedes CLKX high and 4r. 8/
CLKX int 18
8/
Delay time, FSX to ta(Fsx-Dx)yv See ref. 67, figure 4r. 30 ns
first DX bit, CLKX
precedes FSX 8/
Delay time, CLKX high | t4cH-pxz) See ref. 68, figures 4q 17 ns
to DX high impedance and 4r.
following last data bit 8/
Timing for HOLD/HOLDA
Setup time, HOLD tsumoLp-H1L) | See ref. 69, figure 4t. 3.13V -55°C to 01 13 ns
before H1 low and +125°C
— 3.47V
Valid time, HOLDA tuH1L-HoLpA) | See ref. 70, figure 4t. 0 9 ns
after H1 low
8/
Pulse duration, HOLD tw(HOLD) See ref. 71, figure 4t. 2te(H) ns
low
15/
Pulse duration, HOLDA twHoLpa) | See ref. 72, figure 4t. teH)-5 ns
low
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

1

/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Timing for HOLD/HOLDA - continued.

Delay time, H1 low ta(H1L-SH)H See ref. 73, figure 4t. 3.13V -55°C to 01 0 9 ns
to STRB high for a and +125°C
HOLD 347V 8/

Disable time, H1 low tdis(H1L-9) See ref. 74, figure 4t. 0 9 ns
to STRB to the
high-impedance state 8/ 8/

Enable time, H1 low ten(H1L-s) See ref. 75, figure 4t. 0 9 ns
to STRB enabled
(active) 8/

Disable time, H1 low tdis(H1L-RW) See ref. 76, figure 4t. 0 9 ns
to R/W to the
high-impedance state 8/ 8/

Enable time, H1 low ten(H1L-RW) See ref. 77, figure 4t. 0 9 ns
to R/W enabled
(active) 8/

Disable time, H1 low tdis(H1L-A) See ref. 78, figure 4t. 0 10 ns
to address to the
high-impedance state 8/ 8/

Enable time, H1 low ten(H1L-A) See ref. 79, figure 4t. 0 13 ns
to address enabled
(valid) 8/

Disable time, H1 high tdis(H1H-D) See ref. 80, figure 4t. 0 9 ns
to data to the
high-impedance state 8/ 8/

Timing requirements for peripheral pin general-purpose /O 16/

Setup time, tsupio-HiL) | See ref. 81, figure 4u. 3.13V -55°C to 01 10 ns
general-purpose input and +125°C
before H1 low 347V

Hold time, th(H1L-GPIO) See ref. 82, figure 4u. 0 ns
general-purpose input
after H1 low

Delay time, tain-cPio) | See ref. 83, figure 4u. 13 ns
general-purpose
output after H1 high

See footnotes at end of table.
SIZE CODE IDENT NO. DWG NO.
DLA WEAPONS SUPPORT
COLUMBUS, OHIO A 16236 V62/03617
REV E PAGE 11




TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vop Temperature, | Device Limits Unit
Tc type
Min Max
Timing requirements for peripheral pin changing from general-purpose output to input mode 16/
Hold time, peripheral th(H1H) See ref. 84, figure 4v. 3.13V -55°C to 01 13 ns
pin after H1 high and +125°C
347V
Setup time, peripheral tsupio-HiL) | See ref. 85, figure 4v. 9 ns
pin before H1 low
Hold time, peripheral thHiL-crio) | See ref. 86, figure 4v. 0 ns
pin after H1 low
Timing for peripheral pin changing from general-purpose input to output mode 16/
Delay time, H1 high taHin-crio) | See ref. 87, figure 4w. 3.13V -55°C to 01 13 ns
to peripheral pin and +125°C
switching from input 347V
to output
Timing for timer pin 17/
Setup time, tsurcLk-H1L) | See ref. 88, figure 4x. 3.13V -55°C to 01 10 ns
TCLK external before and +125°C
H1 low 3.47V
Hold time, th(H1L-TCLK) See ref. 89, figure 4x. 0 ns
TCLK external after
H1 low
Delay time, H1 high tain-tok) | See ref. 90, figure 4x. 9 ns
to TCLK internal valid
Cycle time, TCLK te(reLk) See ref. 91, | TCLK ext teH)x2.6 ns
figure 4x.
TCLK int terx2 | teryx232
8/
Pulse duration, tw(TcLK) See ref. 92, | TCLK ext ten)+10 ns
TCLK high/low figure 4x. )
TCLK int [tecreLky/2]|[teteLky/2]
-5 +5
Timing parameters for SHZ
Disable time, SHZ tdis(sHz) See ref. 93, figure 4y. 3.13V -55°C to 01 0 2P ns
low to all O, and +125°C
1/0 pins disabled 347V 8/ 8/ 9/
(high impedance)
See footnotes on next sheet.
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TABLE I. Electrical performance characteristics - Continued. 1/

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over the
specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters may not
necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization and/or
design.

2/ All voltage values are with respect to Vss. All input and output voltage levels are TTL compatible. CLKIN can be driven by a
CMOS clock.

3/ Allinput and output voltage levels are TTL compatible.

4/ Pins with internal pullup devices: INT3 — INTO, MCBL/MP.

5/ Actual operating current is less than this maximum value. This value was obtained under specially produced worst-case test
conditions, which are not sustained during normal device operation. These conditions consist of continuous parallel writes of a
checkerboard pattern to both primary and expansion buses at the maximum rate possible. See Calculation of TMS320C30 Power
Dissipation Application Report (literature number SPRA020).

6/ fxis the input clock frequency.

7/ For LC31, all typical values are at Vop = 3.3 V, Ta = 25°C.

8/ This parameter is not production tested.

9/ P =tcc

10/ See figure 4d for address bus timing variation with load capacitance greater than typical load-circuit capacitance (Ct = 80 pF).

11/ XFO is always set high at the beginning of the execute phase of the interlock-store instruction. When no pipeline conflicts occur,
the address of the store is also driven at the beginning of the execute phase of the interlock-store instruction. However, if a
pipeline conflict prevents the store from executing, the address of the store will not be driven until the store can execute.

12/ See figure 4b for typical temperature dependence.

13/ P =teh)

14/ IACK goes active on the first half-cycle (H1 rising) of the decode phase of the IACK instruction and goes inactive at the first half-

o cycle (H1 rising) of the read phase of the IACK instruction. Because of pipeline conflicts, IACK remains low for one cycle even if
the decode phase of the IACK instruction is extended.

15/ HOLD is an asynchronous input and can be asserted at any point during a clock cycle. If the specified timings are met, the exact
sequence shown in figure 4t occurs; otherwise, an additional delay of one clock cycle is possible.

16/ Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKO0/1. The modes of these pins are defined by the
contents of internal-control registers associated with each peripheral.

17/ Reference numbers 88 and 89 are applicable for a synchronous input clock. Timing parameters reference numbers 91 and 92 are
applicable for an asynchronous input clock.
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Case X

Dimensions
Symbol Millimeters Inches
Min Max Min Max
A 4.57 0.180
A1 3.30 3.81 0.130 0.150
A2 0.51 0.020
0.20 0.30 0.008 0.012
C 0.16 NOM 0.006 NOM
27.18 27.69 1.070 1.090
D1 23.72 24.54 0.934 0.966
D2 27.64 28.25 1.088 1.112
D3 20.32 NOM 0.800 NOM
E 27.18 27.69 1.070 1.090
E1 23.72 24.54 0.934 0.966
E2 27.64 28.25 1.088 1.112
E3 20.32 NOM 0.800 NOM
e 0.635 TYP 0.025 TYP
L1 0.91 1.17 0.036 0.046
L2 0.25TYP 0.010 TYP
FIGURE 1. Case outlines - Continued.
DLA WEAPONS SUPPORT SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03617
REV E PAGE 15




CACHE RAM RAM 8001
64 X 321 BLOCK 0 BLOCK 1 LOADER
1K x 321 (1K X 32)
32 24 24 32 24 32 24 32
PDATA_BUS
I1
ROY » PADDR EUSI
_HOLD — DDATA_BUS
HOLDA ~—| " M
STRB <—¢> u [ DADDRT BUS v
R/H -a—] X
0131-0) a8 DADDRZ_BUS
A23-0) --— DMADATA BUS
DMAADDR BUS
32
24 32p24p 24 32} a4 3 P
€ €
R R
I
IR / MUX \ H H
T ‘R
N 1 CPUL A Al
RESET —@] H 3 L L[2=| SERIAL PORT 0 |wmm Fsx0
INT(3-01 —®= H CPUZ DMA CONTROLLER |—_SERTAL PORT | | pxo
TACK --—| H I N [ [GLoBAL conTROL | 0 A CONTROL_REGISTER
MCBL/MP — — REGI REGISTER 011\ g REC/TRANS (R/XT | [«@-8»= CLKXO
e = I ol i 5 e
vRiza 0 1 c R| [r REG2 € REGISTER le@-3= DRO
sstet ot I P el |€ REGISTER 8 S DATA RECIEVE |
0 u 6| [ TRANSFER COUNTER s S REGISTER [ <=8 CLKRO
L 1 1 |2 REGISTER
L 32 [32 a0 Tao 5
X1 --— E 32-BIT BARREL R=— TIMER 0
X2/CLKIN —o] R MULTIPLIER SHIFTER GLOBAL
Hl ~a— LU CONTROL REGISTER
H3 ~-—] t TIMER PERIGD |- TCLKO
40 40 REGISTER
EMU(6-0) =il | [ a0 [ TTHER COUNTER |
” PERXETCEINSD[EUD | REGISTER
\‘ - N|
32 ||REGISTERS] TTRER T
— H L (R7-RO) =
| GLOBAL
- CONTROL REGISTER
TIMER PERIOD leall- TCLK1
REGISTER
[ TTHER COUNTER |
REGISTER
PORT CONTROL
™1 STRB CONTROL
REGISTER
124 ||aux1L1ARY
=|REGISTERS]
N—t3%|[ tARD-ARTI
N W32
M ——J
N—+3% [ oTHER 32
REGISTERS [+
R (12

FIGURE 2. Block diagram.
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Device type 01
Case outline X

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

number symbol number symbol number symbol number symbol
1 A21 34 D30 67 D9 100 INTO
2 A20 35 VssL 68 D8 101 VssL
3 DVss 36 DVss 69 VssL 102 CVss
4 CVss 37 IVss 70 Vsst 103 INT1
5 A19 38 D29 71 DVss 104 VboL
6 AVbp 39 D28 72 D7 105 PVop
7 A18 40 DVop 73 D6 106 INT2
8 A17 41 D27 74 DVbp 107 INT3
9 A16 42 DVss 75 D5 108 DRO
10 A15 43 D26 76 D4 109 IVss
11 A14 44 D25 77 D3 110 FSRO
12 A13 45 D24 78 D2 111 CLKRO
13 A12 46 D23 79 D1 112 CLKX0
14 A11 47 D22 80 DO 113 Vsuss
15 AVbp 48 D21 81 HOLD 114 FSX0
16 A10 49 DVop 82 HOLDA 115 PVop
17 DVss 50 D20 83 CVop 116 DX0
18 A9 51 CVss 84 CVss 117 DVss
19 CVss 52 D19 85 IVss 118 SHZ
20 A8 53 D18 86 DVss 119 CVss
21 A7 54 D17 87 XFO 120 TCLKO
22 A6 55 D16 88 X2/CLKIN 121 VboL
23 A5 56 D15 89 H3 122 TCLK1
24 VboL 57 IVss 90 H1 123 EMU3
25 A4 58 D14 91 CVop 124 EMUO
26 A3 59 VoL 92 RIW 125 EMU1
27 A2 60 D13 93 STRB 126 EMU2
28 A1 61 DVss 94 RESET 127 MCBL/MP
29 A0 62 D12 95 RDY 128 X1
30 VssL 63 D11 96 XF1 129 A23
31 D31 64 D10 97 VoL 130 A22
32 VopL 65 VopL 98 NC 131 VopL
33 DVoo 66 DVoo 99 IACK 132 Vst

NC = No internal connection.
FIGURE 3. Terminal connections.
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1.8V
0.6 V

LC31 INPUT LEVELS

1.8V
0.6 V
0.4V

LC31 OUTPUT LEVELS

I
TESTER PIN loL I
ELECTRONICS |
I
: OUTPUT
Vioap —O UNDER
I TEST
I
I
I
I
_
TEST LOAD CIRCUIT
Where: loL = 2.0 mA (all outputs)
lon = 300 pA (all outputs)
Vioao =215V
Cr = 80 pF typical load circuit capacitance
FIGURE 4a. Timing waveforms and test circuit.
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T

X2/CLKIN

B

w

o

|-

TIMING X2/CLKIN

[—

11
= 6

N L
DA ———————:irn::1z; 7 ——e]

7

I

1
TIMING FOR H1 AND H3

12
10+ 2.5 V BAND ,,””/
o
2 6l
o ,)
0 . , , , , , , , ,
-60 -40 -20 0 20 a0 60 80 100 120 140
TEMPERATURE
SM320LC31-EP CLKIN TO H1/H3 AS A FUNCTION OF TEMPERATURE
(TYYPICAL)
FIGURE 4b. Timing waveforms and test circuit.
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v SN
o NC NS N\

12 13- |<b
STRB \r i

R/W N
15————| - 14|——

X X
——I |~ 16_.I*I‘_P-”
b F X

L | 12—-| 13—t |

STRB J \"—f—\—/l‘zo..l

R/W _L\r f
15—+ = o—et— 23

" X X X
o Fa

>7

_ IB-T*J I;—IS \\ //

TIMING FOR MEMORY (STRB=0)WRITE

NOTE: STRB remains low during back-to-back read operations.

FIGURE 4c. Timing waveforms and test circuit.
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w

c

(L]

Z 4,001

=

= 3.501

s

v 3.001

2

T 2.501

[72]

0 2.001

(4

S 1.501

=4

= 1.001

w 0.501

(L] T T T T T
z 10 15 20 25 30
S

35 40

45 50 55 60

65

70 75 80 85 90 95 100

CHANGE IN LOAD CAPACITANCE,pF

ADDRESS-BUS TIMING VARIATION WITH LOAD CAPACITANCE

NOTE: 30 pF/ns slope.

FIGURE 4d. Timing waveforms and test circuit.

FETCH
LDF1
OR
| D11 | DECUDE| READ |EXECUTE|
s/ N/ N\ \__/ S/
mo N/ \__/ /T U
STRB \ /
R/W
A X
D )
)
v \/
25 =] r»
XFO PIN 25"] -
— rk27
XF1 PIN }' /

TIMING FOR XFO AND XF1 WHEN EXECUTING LDFI OR LDII

FIGURE 4e. Timing waveforms and test circuit.
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FETCH

STFI
|OR STII| DECODE| READ |EXECUTE| |

BN\
M\ N\ S
577 S
o ] s
] XXXX X
: —_ )

RDY \/
28 —= |——
XFO PIN /

TIMING FOR XFO WHEN EXECUTING STFI OR STII

FIGURE 4f. Timing waveforms and test circuit.
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FETCH
‘ S161 ‘ DECODE‘ READ |EXECUTE‘

31 #ng_——{ 30’*

XFO N s

| r-—32
XF1 X /L

TIMING FOR XFO AND XF1 WHEN EXECUTING SIGI

H3

H1

FIGURE 4g. Timing waveforms and test circuit.

|IFNESTTCF;|UCLTUIAUDN| DECODE | READ |EXECUTE|
H3

H1

OUTXFx BIT
SEE NOTE 1 w 1 0RO
——] |<—33

XFx PIN ><E

TIMING FOR LOADING XF REGISTER WHEN CONFIGURED AS AN OUTPUT PIN

NOTE 1: OUTXFx represents either bit 2 or 6 of the IOF register.

FIGURE 4h. Timing waveforms and test circuit.
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EXECUTE BUFFERS SYNCH- VALUE ON

LOAD GO FROM | RONIZER [ PIN SEEN
OF IOF OUTPUT DELAY IN IOF
TO OUTPUT

B _ NN\

35——_|—|——
10xFx BIT | |~—36

SEE NOTE 1
34 —= r-—
AVAVAVAVAVAVAY, \VAVAVAYAVAYATAR AV
;SR TR R
INXFx BIT
SEE NOTE 1

DATA DATA
SAMPLED SEEN

TIMING FOR CHANGE OF XFx FROM OUTPUT TO INPUT MODE

NOTE 1: 1/OxFx represents either bit 1 or bit 5 of the IOF register, and INXFx represents either bit 3 or bit 7 of the
IOF register.

FIGURE 4j. Timing waveforms and test circuit.

EXECUTION
OF LOAD
0F IOF

:

N e

1/0xFx |
BIT

i
—

SEE NOTE 1

XFx PIN

[

TIMING FOR CHANGE OF OF XFx FROM INPUT TO QUTPUT MODE

NOTE 1: I/OxFx represents either bit 1 or bit 5 of the |IOF register.

FIGURE 4k. Timing waveforms and test circuit.
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.
ﬁ—im

SEE NOTES 4§ _—/IF
1 AND 2 | 39——|<-—|~—40 41

H I S S Y S S S

42 —e| |[=-—
H3 —
TEN H1

-=laap=| crock crcLes
X

(X1D 4
SEE NOTE 3 | £ &K

JPI | B T
AV VAV VWV V.V V. V.V,
SEE NOTE 3 — QUK

——I 'a— 46
CONTROL 4 S
SIGNALS / BN
SEE NOTE 4 | e
«
_ ‘s S
R/W 7 R
SEE NOTE 5 | PP
— ~ 4
TACK Vi
= a9
ASYNCHRONOUS_\I «
RESET SIGNALS __ / "
SEE NOTE 1

TIMING FOR RESET

NOTES: 1. Asynchronous reset signals include XF0/1, CLKX0, DX0, FSX0, CLKRO, DRO, FSRO0, and TCLKO0/1.
2. RESET is an asynchronous input and can be asserted at any point during a clock cycle. If the specified

timings are met, the exact sequence shown occurs; otherwise, and additional delay of one clock cycle is
possible.

3. In microprocessor mode, the reset vector is fetched twice, with seven software wait states each time. In
microcomputer mode, the reset vector is fetched twice, with no software wait states.
4. Control signals include STRB.

5. The R/W outputs are placed in a high-impedance state during reset and can be provided with a resistive
pullup, nominally 18-22 kQ if undesirable spurious writes are caused when these outputs go low.

FIGURE 4m. Timing waveforms and test circuit.
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FETCH FIRST

RESET OR INSTRUCTION

INTERRUPT OF
VECTOR SERVICE
READ ROUTINE

LENVARNARNVAND SN

ANV VA WA
o ——Il-—so

INT3-INTO

PIN _\h________J/
le— 51—

> ¢

INT3-INTO
FLAG —
VECTOR FIRST
ADDR ADDRESS NonREss)
O—Or

TIMING FOR INT3-INTO RESPONSE

FIGURE 4n. Timing waveforms and test circuit.

FETCH IACK DECODE IACK IACK DATA
|INSTRUCTION| INSTRUCTION | READ | |

NNV

« /) S S S
JSZ" Js3|—-
T

ADDR ><

X
DATA VAR
\_/

IACK

TIMING FOR IACK

FIGURE 4p. Timing waveforms and test circuit.
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54-=
CAVAVAVA

/\j\/\/\

54— |- = 56 *‘ [ 56 =
CLKX/R mm
66— 57—4.]‘ -—I l=-58 ,|
To1e = =59 el ng
DX { BIT n-1 X BIT n-2 . BIT 0:}
so—|———| |
BIT X XXXXXXXIXNXY XXX XXXAX XXX
OR o] XRRRRRRREREX P KRR KRR KRR
FSR /
62 i 63 - 62 "
FSX (INT) / \ .
64 =
£C
FSX (EXT) RO RRORON O OORIROrONOrOrROrOrOrOrarrororosorarrororororerarrreres
+I/ 202020202020202020202ofo2020202020202020202ofo2020202020202020202020202020202020202o?oto!02020202020202020202020202020202020!0202020202
65+ = {64

TIMING FOR FIXED DATA-RATE MODE

NOTES: 1. Timing diagrams show operations with CLKXP = CLKRP = FSXP = FSRP = 0.
2. Timing diagrams depend on the length of the serial-port word, where n = 8, 16, 24, or 32 bits,

respectively.

FIGURE

4qg. Timing waveforms and test circuit.
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CLKX/R J—\—/—\—/—\_ﬁ—’

62 —= |——

£¢

FSX(INT) J/¥
BS—TG—- —-167rt

2

r¢d

FSX (EXT)

- r——ss

7

68 —==

Ic—

BIT n-1 >{ BIT n-2

%
>< BIT n-3  BIT O IF__
T

re

R

KL

ettt et et it et e et ettt e o e ettt et et

TIMING FOR VARIABLE DATA-RATE MODE

NOTES: 1. Timing diagrams show operation with CLKXP = CLKRP = FSXP = FSRP = 0.
2. Timing diagrams depend on the length of the serial-port word, where n = 8, 16, 24, or 32 bits,

respectively.

3. The timings that are not specified expressly for the variable data-rate mode are the same as those that
are specified for the fixed data-rate mode.

FIGURE 4r. Timing waveforms and test circuit.
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——l‘|<— 69 .

HOLDA

e

73 == |< —-— |——74
)k

= 76
R/W
-= 78
A
— SOJ‘
D WRITE DATA /

—] |n— 77

— la— 79

TIMING FOR HOLD/HOLDA

NOTE 1. HOLDA goes low in response to HOLD going low and continues to remain low until one H1 cycle after

HOLD goes back high.

FIGURE 4t. Timing waveforms and test circuit.

DLA WEAPONS SUPPORT SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03617
REV E PAGE 29




o SN
m{xm

——| 81|——82
PERPHEgAI\h X }(

SEE NOTE 1

83|——
— %, X

|——83

TIMING FOR PERPERIPHERAL PIN GENERAL-PURPOSE I/O

NOTE 1.

Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKO0/1.

FIGURE 4u. Timing waveforms and test circuit.

EXECUTE VALUE ON
STORE OF BUFFERS PIN SEEN
PERIPHERAL GO FROM SYNCHRONIZER IN
CONTROL Tg”}zgaT DELAY PERIPHERAL
REGISTER CONTROL
REGISTER
H3 _/ N/ S

)
’ G

r——SS
1/0 _—I 86

CONTROL BIT

| =84 |
PERIPHERAL X000 0’ XX X
PIN oUTPU T . | XKLL SR K

SEE NOTE 1
DATA BIT

DATA
SAMPLED

o IV

DATA
SEEN

TIMING FOR CHANGE OF PERIPHERAL PIN FROM GENERAL PURPOSE OUTPUT TO INPUT MODE

NOTE 1. Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKO0/1.
FIGURE 4v. Timing waveforms and test circuit.
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EXECUTION

OF STORE OF

PERIPHERAL
CONTROL
REGISTER

1/0
CONTROL
BIT

PERIPHERAL

PIN
SEE NOTE 1

TIMING FOR CHANGE OF PERIPHERAL PIN FROM GENERAL PURPOSE INPUT TO OUTPUT MODE

NOTE 1. Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKO0/1.

FIGURE 4w. Timing waveforms and test circuit.

o/ N S S S

w N\ N S ) S S

——|88|4—89——|

PERPHERAL >{ i{
PIN

SEE NOTE 1
| I——gz——
I

91

TIMING FOR TIMER PIN

90|=- " =- 90

NOTE 1. HOLDA goes low in response to HOLD going low and continues to remain low until one H1 cycle after

HOLD goes back high.

FIGURE 4x. Timing waveforms and test circuit.
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s/ N/ S
NV NV

SHZ

ALL I/0 PINS

I——93——|
)k

£

TIMING FOR SHZ

NOTE: Enabling SHZ destroys SM320LC31-EP register and memory contents. Assert SHZ = 1 and reset the
SM320LC31-EP to restore it to a known condition.

FIGURE 4y. Timing waveforms and test circuit.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item. DLA Weapons Support (Columbus) maintains an online database
of all current sources of supply at https://landandmaritimeapps.dla.mil/programs/smctr/.

Vendor item drawing Device Vendor part number Top-Side
administrative control manufacturer Marking
number 1/ CAGE code
V62/03617-01XE 01295 SM320LC31PQMA40EP SM320LC31-EP

1/ The vendor item drawing establishes an administrative control number for identifying the item
on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.
12500 TI Blvd.

Dallas, TX 75243
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