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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance 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:

V62/03616 - o1 X E
Drawing Device type Case outline Lead finish
number (See 1.2.1) (See 1.2.2) (See 1.2.3)

1.2.1 Device type(s).

Device type Generic
01 320C32-50EP
02 320C32-60EP

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

Outline letter Number of pins JEDEC PUB 95
X 144 JEDEC MS-022

Circuit function

Digital signal processor
Digital signal processor

Package style

Plastic quad flat pack

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
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1.3 Absolute maximum ratings. 1/

SUPPLY VOIAGE FANGE (VEC) «raeeeimnrtiiiiae e et e ettt e e sttt e e e e e e enebee e e e e e e e annes -0.3V to+7.0VvV 2/

DC input voltage range (Vi) .....
DC output voltage range (Vo)
Continuous power dissipation (Pp) ........c.c......
Operating case temperature range (Tc)

.. 0.3V to+7.0V
.. 0.3V to+7.0V
.. 1.95W 3/

.. -55°C to +125°C

Storage temperature raNQE (TSTG)«««««eeeeeeaaurrerrreeaaaamitrereeaaeaaaatreeeeaaeaaaarreneeeaaasaanes -55°C to +150°C

1.4 Recommended operating conditions. 4/ 5/

Supply vVOltage range (DVDD, VDDL) ««««eeeeeeaurrrreeeeaaaaantneeeeaeeaaaaiteeeeaaeasaasneneeeaeasannnes +4.75V to +5.25V

High-level input voltage range (Vin):

L] | USRS +26V toVpp+0.3V 6/

All other inputs .. ¥20V toVpp+0.3V 6/
Low-level input vOItage range (VIL) .« .o veeeirerieiiiiee ettt -0.3V to0.8V 6/
Maximum high-level output CUMTENE (I0H) --««xveeeeeeriaireeieee e e e -300 pA

Maximum low-level output current (Io)
Case operating temperature range (Tc)

2. APPLICABLE DOCUMENTS

JEDEC - SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

... +2mA
.. -55°C to +125°C 7/

JEP95 - Registered and Standard Outlines for Semiconductor Devices

(Copies of these documents are available online at http:/www.jedec.org or from JEDEC — Solid State Technology Association, 3103

North 10th Street, Suite 240-S, Arlington, VA 22201-2107).

1/ Stresses beyond those listed under “absolute maximum rating” 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.
2/All voltage values are with respect to Vss.

3/ This value calculated for the C32-40. Actual operating power is less. 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 the external bus at the maximum rate possible. See normal (Ipp) current

specification in table I.
4/All input and output voltage levels are TTL compatible.

5/ 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.

6/Maximum Viy and minimum V,_ are not production tested.

7/Tc MAX at maximum rated operating conditions at any point on case. Tc MIN at initial (time zero) power-up.
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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 1identifier
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 Terminal connections. The terminal connections shall be as specified on figure 2.

3.5.3 Block diagram. The block diagram shall be as specified on figure 3.

3.5.4 Load circuit and timing waveforms. The load circuit and timing waveforms shall be as specified on figure 4.
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TABLE |. Electrical performance characteristics. 1/

Test Symbol Conditions Vbb Temperature, Device Limits Unit
Tc type
Min Max
High level output voltage Von lon = -300 pA 50V 25°C All 3.0 \%
475V -55°C to +125°C 2.4
Low level output voltage Vou lo. =2 mA 50V 25°C 0.3 \%
475V -55°C to +125°C 0.8
High impedance state loz 525V -55°C to +125°C -20 20 pA
output current
Input current I V=010 Vpp 2/ -55°C to +125°C -10 10 pA
Supply current Iop fx = 50 MHz 525V 25°C 200 mA
-55°C to +125°C 425
fx = 60 MHz 525V 25°C 225
-55°C to +125°C 475
Standby, IDLE2, 50V 25°C 50 7
CLKIN shut off
Input capacitance Ci CLKIN 2/ -55°C to +125°C 25 pF
All other inputs 3/ 15
Output capacitance Co 3/ 2/ -55°C to +125°C 20
Timing for CLKIN [Q=tccy)]
Fall time, CLKIN 3/ 4/ trci) See figure 4, 1 2/ -55°C to +125°C 1 5 ns
2 4
Pulse duration, CLKIN twciL) See figure 4, 2 1 7 ns
low 4/ Q =min 5 5
Pulse duration, CLKIN tw(ciH) See figure 4, 3 1 8 ns
high 4/ Q= min 5 5
Rise time, CLKIN 3/ 4/ | tycy See figure 4, 4 1 5 ns
2 4
Cycle time, CLKIN 4/ tecn See figure 4, 5 1 20 303 ns
2 16.67 303
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vbb Temperature, Device Limits Unit
Tc type
Min Max
Switching characteristics for H1 and H3 over recommended operating conditions (unless otherwise noted)
Fall time, H1/H3 tin) See figure 4, 6 2/ -55°C to +125°C 1 3 ns
2 3
Pulse duration, H1/H3 tw(HL) See figure 4, 7 1 Q-5 ns
low
2 Q-4
Pulse duration, H1/H3 tw(HH) See figure 4, 8 1 Q-6 ns
high
2 Q-5
Rise time, H1/H3 tr(H) See figure 4, 9 1 3 ns
2 3
Delay time, H1/H3 low td(HL-HH) See figure 4, 9.1 1 0 3/ 4 ns
to H1/H3 high
2 0 3/ 4
Cycle time, H1/H3 te(h) See figure 4, 10 1 40 606 ns
2 33.33 606
Memory-read-cycle and memory-write-cycle timing (STRBX )
Delay time, H1 low to taHiL-sL) See figure 4, 11 2/ -55°C to +125°C 1 0 3/ 9 ns
STRBx low 2 0 3/ 7
Delay time, H1 low to td(H1L-SH) See figure 4, 12 1 0o 3/ 9 ns
STRBx high 2 0 3/ 7
Delay time, H1 high to taHin-rwy) | See figure 4, 13 1 0o 3/ 9 ns
R/W low (read) 2 0o 3/ 8
Delay time, H1 low to A | taHiL-a) See figure 4, 14 1 0o 3/ 9 ns
valid
2 0 3/ 7
Setup time, D valid tsuo)r See figure 4, 15 1 10 ns
before H1 low (read)
2 10
Hold time, D after H1 tho)r See figure 4, 16 1 0 ns
low (read)
2 0
Setup time, RDY taroy) See figure 4, 17 1 19 ns
before H1 low 2 17
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vob Temperature, Device Limits Unit
Tc type
Min Max
Hold time, RDY after th(roY) See figure 4, 18 2/ -55°C to +125°C 1 0 ns
H1 low 2 0
Delay time, H1 high to tain-rwH) | See figure 4, 19 1 9 ns
R/'W high (write) 2 8
Valid time, D after H1 tvioyw See figure 4, 20 1 14 ns
low (write)
2 12
Hold time, D after H1 thoyw See figure 4, 21 1 0 3/ ns
high (write) 4/
2 0 3/
Delay time, H1 high to A | tyn1H-a) See figure 4, 22 1 9 ns
valid on back-to-back
write cycles 2 8
Memory-read-cycle timing using IOSTRB
Delay time, H3 low to taaL-iosyy | See figure 4, 11.1 2/ -55°C to +125°C 1 0o 3/ 9 ns
IOSTRB low 2 0 3 8
Delay time, H3 low to taaL-osHy | See figure 4, 12.1 1 0 3/ 9 ns
IOSTRB high 2 0 3 8
Delay time, H1 low to taHi-rwy | See figure 4, 13.1 1 0 3/ 9 ns
R/W high 2 0 3 8
Delay time, H1 lowto A | tyniL-a) See figure 4, 14.1 1 0 3/ 9 ns
valid
2 0 3/ 8
Setup time, D before tsuo)r See figure 4, 15.1 1 10 ns
H1 high
2 9
Hold time, D after H1 tho)r See figure 4, 16.1 1 0 ns
high
2 0
Setup time, RDY tsu(roY) See figure 4, 17.1 1 8 ns
before H1 high 2 7
Hold time, RDY after throY) See figure 4, 18.1 1 0 ns
H1 high 2 0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vob Temperature, Device Limits Unit
Tc type
Min Max
Memory-write-cycle timing using IOSTRB
Delay time, H1 low to taHi-rwH) | See figure 4, 23 2/ -55°C to +125°C 1 0 3/ 9 ns
R/W low 2 0 3 8
Valid time, D after H1 tvioyw See figure 4, 24 1 14 ns
high
2 12
Hold time, D after H1 thoyw See figure 4, 25 1 0 ns
low
2 0
Timing for XFO and XF1 when executing LDFI or LDII
Delay time, H3 high to taanxroy) | See figure 4, 38 2/ -55°C to +125°C 1 12 ns
XFO low
2 11
Setup time, XF1 before | tsuxry See figure 4, 39 1 9 ns
H1 low
2 8
Hold time, XF1 after H1 | thxry See figure 4, 40 1 0 ns
low
2 0
Timing for XFO when executing STFI or STII 5/
Delay time, H3 high to taan-xrory | See figure 4, 41 2/ -55°C to +125°C 1 12 ns
XFO0 high
2 11
Timing for XFO and XF1 when executing SIGI
Delay time, H3 high to taanxror) | See figure 4, 41.1 2/ -55°C to +125°C 1 12 ns
XFO low
2 11
Delay time, H3 high to taan-xrory | See figure 4, 42 1 12 ns
XFO0 high
2 11
Setup time, XF1 before | tsyxr See figure 4, 43 1 9 ns
H1 low
2 8
Hold time, XF1 after H1 | thxry See figure 4, 44 1 0 ns
low
2 0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vob Temperature, Device Limits Unit
Tc type
Min Max
Timing for loading XF register when configured as an output pin
Valid time, H3 high to ty(HaH-XF) See figure 4, 45 2/ -55°C to +125°C 1 12 ns
XF valid
2 11
Timing of XF changing from output to input mode
Hold time, XF after H3 th(HaH-xFo1) See figure 4, 46 2/ -55°C to +125°C 1 12 ns
high 3/
2 11
Setup time, XF before tsu(xr) See figure 4, 47 1 9 ns
H1 low
2 8
Hold time, XF after H1 thexr) See figure 4, 48 1 0 ns
low
2 0
Timing of XF changing from input to output mode
Delay time, H3 high to ta(HaH-xFI0) See figure 4, 49 2/ -55°C to +125°C 1 17 ns
XF switching from
input to output 2 15
Timing for RESET [Q = tecn)
Setup time, RESET tsuresery | See figure 4, 50 2/ -55°C to +125°C 1 10 Q 3/ ns
before CLKIN low 2 7 Q 3
Delay time, CLKIN high td(CLKINH- See figure 4, 51 1 2 10 ns
to H1 high H1H)
2 2 10
Delay time, CLKIN high td(CLKINH- See figure 4, 52 1 2 10 ns
to H1 low H1L)
2 2 10
Setup time, RESET tsuresetH- | See figure 4, 53 1 7 ns
high before H1 low and | Y > 6
after 10 H1 clock cycles
Delay time, CLKIN high td(CLKINH- See figure 4, 54 1 2 10 ns
to H3 low H3L)
2 2 10
Delay time, CLKIN high td(CLKINH- See figure 4, 55 1 2 10 ns
to H3 high H3H)
2 2 10
Disable time, H1 high to tdis(H1H-D) See figure 4, 56 1 12 ns
D in high-impedance
state 3/ 2 1
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
Test Symbol Conditions Vob Temperature, Device Limits Unit
Tc type
Min Max
Timing for RESET [Q = t¢cy] — Continued
Disable time, H3 low to | taissri-a) | See figure 4, 57 2/ -55°C to +125°C ns
A in high-impedance
state 3/ 2
Delay time, H3 high to ta(HaH- See figure 4, 58.1 1 8 ns
control signals high 3/ | conTtroLH) 5 7
Delay time, H1 high to ta(H1n- See figure 4, 58.2 1 8 ns
W hi RWH
R/W high 3/ ) 2 7
Delay time, H1 high to ta(H1H- See figure 4, 59 1 8 ns
i IACKH
IACK high 3/ ) > 7
Disable time, RESET | lisReser- | See figure 4, 60 1 17 ns
low to asynchronously ASYNCH) > 14
reset signals in high
impedance 3/
Timing for INT3 -INTO interrupt response [P = tc))
Setup time, INT3-INTO | tsunm | See figure 4, 61 2/ -55°C to +125°C 1 10 ns
before H1 low 2 8
Pulse duration of twonT) See figure 4, 62.1 1 P 2P 3/ | ns
interrupt to assure
only one interrupt 2 P 2P 3/
seen for level-
triggered interrupts
Pulse duration, of twonT) See figure 4, 62.2 P ns
interrupt for edge-
triggered interrupts 3/ 2 P
Timing for IACK 6/ 7/
Delay time, H1 high to ta(H1H- See figure 4, 63 2/ -55°C to +125°C 1 7 ns
IACK low IACKL) 2 6
Delay time, H1 high to ta(H1n- See figure 4, 64 1 7 ns
i IACKH
IACK high ) 2 6
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Voo | Temperature, | Device Limits Unit
Tc type
Min Max
Serial port timing [P = tew))
Delay time, H1 high to taHi-sck)y | See figure 4, 65 2/ -55°C to 10 ns
internal CLKX/R +125°C
high/low 2 8
Cycle time, CLKX/R te(sck) See figure 4, 66 | CLKX/R 1 2.6P ns
ext
2 2.6P
CLKX/R int 1 2P 2P ns
2 2P (5P
Pulse duration, tw(sck) See figure 4, 67 | CLKX/R 1 P+10 ns
CLKX/R ext
high/low 2 P+10
CLKX/R int 1 [tC(SCK)/Z]-5 [tC(SCK)/2]+5 ns
2 [tescky/2]-5 | [tescky/2]+5
Rise time, CLKX/R tr(sck) See figure 4, 68 1 6 ns
2 5
Fall time, CLKX/R trsck) See figure 4, 69 1 6 ns
2 5
Delay time, CLKX to taox) See figure 4, 70 | CLKX ext 1 24 ns
DX valid
2 20
CLKX int 1 16 ns
2 15
Setup time, DR before | tsyor) See figure 4, 71 | CLKR ext 1 9 ns
CLKR low
2 8
CLKR int 1 17 ns
2 15
Hold time, DR from thor) See figure 4, 72 | CLKR ext 1 7 ns
CLKR low
2 6
CLKR int 1 0 ns
2 0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Voo | Temperature, | Device Limits Unit
Tc type
Min Max
Serial port timing [P = te)] - Continued
Delay time, CLKX to tarsx) See figure 4, 73 | CLKX ext 2/ -55°C to 1 22 ns
internal FSX high/low +125°C
2 20
CLKX int 1 15 ns
2 14
Setup time, FSR before | tsursr) See figure 4, 74 | CLKR ext 1 7 ns
CLKR low
2 6
CLKR int 1 7 ns
2 6
Hold time, FSX/R th(rs) See figure 4, 75 | CLKX/R 1 7 ns
input from CLKX/R ext
low 2 6
CLKX/R int 1 0 ns
2 0
Setup time, external tsursx) | See figure 4, 76 | CLKX ext 1 8-P [tescky/2]-10 ns
FSX before CLKX
3/ 2 8-P [tescky/2]-10
CLKX int 1 22-P te(scy/2 ns
2 22-P teescky/2
Delay time, CLKX to tacch- See figure 4, 77 | CLKX ext 1 24 ns
first DX bit, FSX DX)V
precedes CLKX high 2 20
= CLKX int 1 14 ns
2 12
Delay time, FSX to tarsx- See figure 4, 78 1 24 ns
first DX bit, CLKX DX)V
precedes FSX 3/ 2 20
Delay time, CLKX taoxz) See figure 4, 79 1 14 ns
high to DX high
impedance following 2 12
last data bit 3/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vbb Temperature, Device Limits Unit
Tc type
Min Max
Timing for HOLD/HOLDA [P =tcw)] 8/
Setup time, HOLD tsurop) | See figure 4, 80 2/ | -55°Cto +125°C 1 10 ns
before H1 low 2 3
Valid time, HOLDA turoLony | See figure 4, 81 1 0 3 7 ns
after H1 low 2 0 §/ 6
Pulse duration, HOLD twoLp) | See figure 4, 82 1 2P ns
low 2 2P
Pulse duration, HOLDA | Wuoios) | See figure 4, 83 1 P-5 ns
low 3/ 2 P-5
Delay time, H1 low to taHaL- See figure 4, 84 1 0 7 ns
STRBx high for a SH)H 2 0 6
HOLD 3/
Delay time, H1 high to ta(H1H- See figure 4, 84.1 1 0 7 ns
IOSTRB high for a IOS)H 2 0 6
HOLD 3/
Disable time, H1 low taistHiL-s) | See figure 4, 85 1 0 8 ns
to STRBx or IOSTRB 2 0 7
high impedance state
3/
Enable time, H1 low ten(H1L-S) See figure 4, 86 1 0 7 ns
to $TRBX or IOSTRB 2 0 6
active 3/
Disable time, H1 low tdis(H1L- See figure 4, 87 1 0 8 ns
to R/W in the high- RW)
h 2 0 7
impedance state 3/
Enable time, H1 low ten(HiL- See figure 4, 88 1 0 7 ns
to RIW (active) 3/ RW) : 0 B
Disable time, H1 low taistHiL-a) | See figure 4, 89 1 0 8 ns
to A high-impedance
state 3/ 2 0 7
Enable time, H1 low tenmiL-a) | See figure 4, 90 1 0 12 ns
toAvald 3/
0 11
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Vbb Temperature, Device Limits Unit
Tc type
Min Max
Timing for HOLD/HOLDA [P = t¢w)] — Continued 8/
Disable time, H1 highto | tais(H1H-D) See figure 4, 91 2/ -55°C to +125°C 1 0 8 ns
D disabled in the high-
impedance state 3/ 2 0 7
Timing for peripheral pin configured as general-purpose /O
Setup time, general- tsucpioniy) | See figure 4, 92 2/ -55°C to +125°C 1 9 ns
purpose input before
H1 low 2 8
Hold time, general- th(aPioH1L) See figure 4, 93 1 0 ns
purpose input after
H1 low 2 0
Delay time, general- td(GPIOHLH) See figure 4, 94 1 10 ns
purpose output after
H1 high 2 8
Timing for peripheral pin changing from general-purpose output to input mode
Hold time, after H1 high th(H1H) See figure 4, 95 2/ -55°C to +125°C 1 12 ns
3/
- 2 11
Setup time, peripheral tsucpioHiy | See figure 4, 96 1 9 ns
pin before H1 low
2 8
Hold time, peripheral th(GPIOH1L) See figure 4, 97 1 0 ns
pin after H1 low
2 0
Timing for peripheral pin changing from general-purpose input to output mode
Delay time, H1 high ta(epIoHIH) See figure 4, 98 2/ -55°C to +125°C 1 10 ns
to peripheral pin
switching from 2 8
input to output
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Conditions Voo | Temperature, | Device Limits Unit
Tc type
Min Max
Timing for timer pin [P = tey)
Setup time, TCLK tsureLkHiy | See figure 4, 99 2/ -55°C to 1 8 ns
external before H1 +125°C
low 9/ 2 6
Hold time, TCLK th(TCLKH1L) See figure 4, 100 1 0 ns
external after Hllow
9/ 2 0
Delay time, H1 high ta(reLkHLH) See figure 4, 101 1 9 ns
to TCLK internal
valid 2 8
Cycle time, TCLK te(reLk) See figure 4, | TCLK 1 2.6P ns
cycle time 10/ 102 external
3/ 2 2.6P
TCLK 1 2P 2P 3/ | ns
internal =
2 2P @ p 3/
Pulse duration, TCLK | twrcLk) See figure 4, | TCLK 1 P+10 ns
high/low 10/ 103 external
3/ 2 P+10
TCLK 1 [teereiky/2]-5 [teereLky/2]+5 ns
internal
[teereLk/2]-5 | [tere/2]+5
Timing for SHZ pin [Q = tyc)
Disable time, SHZ Lais(sHz) See figure 4, 104 2/ -55°C to 1 0 2Q ns
low to all O, I/O +125°C
pins in the high-
impedance state 3/ 2 0 2Q
See footnotes at end of table.
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9/

TABLE I. Electrical performance characteristics - Continued. 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.

475V < Vpp £ 525V

This value is not production tested.

Minimum CLKIN high pulse duration at 3.3 MHz is 10ns.

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 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 is not driven until the store can execute.

The IACK output is active for the entire duration of the bus cycle and is extended if the bus cycle utilizes wait states.

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

first half-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.

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 occurs; otherwise, an additional delay of one clock cycle can occur. The NOHOLD bit of the primary-bit-control

register overwrites the HOLD signal.

This timing parameter is applicable for a synchronous input clock.

10/ This timing parameter is applicable for an asynchronous input clock.
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Case X

PIN 1

— E2 E1 E

DETAIL A

FIGURE 1. Case outlines.
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Case X

Millimeters
Dimension Min Max
A 4.10
Al 3.20 3.60
A2 0.25
b 0.22 0.38
C 0.16
D/E 30.95 31.45
D1/E1 27.80 28.20
D2/E2 22.75
e 0.65
K 0.73 1.03

FIGURE 1. Case outlines - Continued.
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Case X

Terminal [ Terminal [ Terminal [ Terminal | Terminal| Terminal [ Terminal | Terminal | Terminal Terminal
number symbol number symbol number symbol number symbol number symbol
1 DRO 30 Al7 59 DVop 88 IVss 117 RDY
2 DVop 31 A16 60 D31 89 D11 118 IVss
3 FSRO 32 A15 61 D30 90 DVbp 119 JOSTRB
4 CLKRO 33 Al4 62 D29 91 D10 120 STRBO_B3 /A1
5 CLKXO0 34 A13 63 D28 92 CVss 121 STRBO_B2/A»
6 FSX0 35 CVss 64 D27 93 DVss 122 STRBO_B1
7 DX0 36 DVss 65 D26 94 VssL 123 STRBO_BO
8 IVss 37 NC 66 IVss 95 VssL 124 Vool
9 SHZ 38 A12 67 D25 96 D9 125 Vool
10 TCLKO 39 DVop 68 DVop 97 D8 126 STRB1_B3 /A1
11 TCLK1 40 All 69 D24 98 D7 127 VssL
12 DVoo 41 A10 70 D23 99 D6 128 STRB1_B2/A»
13 EMU3 42 A9 71 D22 100 D5 129 DVop
14 EMU2 43 A8 72 NC 101 D4 130 STRB1_B1
15 Vool 44 A7 73 CVss 102 DVop 131 STRB1_BO
16 VooL 45 A6 74 DVss 103 D3 132 RIW
17 EMU1 46 DVop 75 D21 104 D2 133 PRGW
18 EMU2 47 A5 76 D20 105 D1 134 RESET
19 VssL 48 A4 77 D19 106 DO 135 CVss
20 MCBL/ MP 49 A3 78 D18 107 H1 136 DVss
21 CVss 50 Vool 79 DVop 108 H3 137 XFO
22 DVss 51 Vool 80 D17 109 NC 138 XF1
23 A23 52 A2 81 D16 110 Vsuss 139 IACK
24 A22 53 CVss 82 D15 111 CVss 140 INTO
25 A21 54 DVss 83 D14 112 DVss 141 INT1
26 A20 55 Al 84 D13 113 CLKIN 142 INT2
27 A19 56 VssL 85 o 114 HOLDA 143 INT3
28 A18 57 Vsst 86 \ 115 HOLD 144 NC
29 DVop 58 A0 87 D12 116 DVop
FIGURE 2. Terminal connections.
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PROGRAM RAM RAM .
CACHE BLOCK 0 BLOCK 1 Ak
64x32 256x32 256x32
3z 2 24 Y32 24 32 24 132
. ff!if it fﬁf il f;ff i
18 |==32{FoATA BUS e no-
=1 24 I M1 11 M1 40-23
PC PADDR BUS e 00-31
- TIT T TIT 1 T §T | |—= R/W
e — 1 1 1 Warly EXTERNAL g
INTO-3 == DADDR_BUS a INTEREACE HoLo.
TACK —=-e{ I IT I T1 I | - [—e= HOLDA
XFO-1 =eem] DADDRZ BUS Eln le— PRGW
Hl =l & [] I [] I [] 1 [TTTT
H3 =l 3 DHADATA_BUS
HEBL /TP =] I ] I ] [TTTTTT
DHAADDR BUS
o= © | || | [TTTITTTT . srmEa
Vss e MULTIPLEXER [~ SrrenEe/a .
Az o] DMA CONTROLLER STRBO |~ 5TRBO 61
EMUD-3 =] 5TRE0
DLTIFLERER DHA_CHANNEL 0 | STRBO CONTROL REG.] | = STRBO 60
— GLOBAL CONTROL REGISTER |=-oi e sTET /A
UOHH SOURCE_ADDRESS REGISTER - [~ e easa )
— H CPUL N [|[DESTINATION ADDRESS REG.|=— —— STRB1 STReL 2
0 H 1 1 TRANSFER COUNTER REG. f— [STRB0 CONTROL REG.] | [= STRE1 B1
{4 | cp'—’f | ]\ DHA_CHANNEL 1 [* STRE1 B0
— REGT \ GLOBAL CONTROL REGISTER fes—ami 10STRB | T05TRE
r ) — I SOURCE_ADDRESS REGISTER f— f—— TOSTRE CONTROLREG]
e \ ||[DESTINATION ADDRESS REG-
TRANSFER COUNTER REG.
'é SERIAL PORT
. - 32§32 Ja0 a0 = " PORT CONTROL | = FSX0
g 2 E 2 800 < o REGISTER |l pxo
BARREL = S R/7X TIMER | b= CLKXO
MULTIPLIER || syyFTeR & 2 REGISTER |l FsRo
ALU 2 2 DATA TRANSHIT | [+ DRO
- 5 H le cLrRO
. = H DATA RECE IVE
I 4 a0 = B REGISTER
4‘0' EXTENDED 5 S
h—.a0_| | PrecISION
REGISTERS 1 == TIMER O
1 RO-R7 —=
GLOBAL CONTROL
N REGISTER
TIMER PERIOD | [=e= TCLKD
REGISTER
TIMER COUNTER
REGISTER
- -
M ]
- TIMER 1
24
NN AUXILIARY 24 GLOBAL CONTROL
32_| | REGISTERS REGISTER
32 ARO-AR7 32 ~ ~ TIMER PERIOD | [ TCLK1
M 22 REGISTER
TIMER COUNTER
32 REGISTER
OTHER 32
REGISTERS
N 32 12
NURN

FIGURE 3. Block diagram.
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TTL-LEVEL OUTPUTS

O
o
<

_/
_/

TTL-LEVEL INPUTS

S—
\_

FIGURE 4. Load circuit and timing waveforms.
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TESTER PIN
ELECTRONICS

OUTPUT
UNDER
TEST

VioaD

TEST LOAD CIRCUIT

CLKIN TIMING

N
. L———‘k——l

" qp Jﬁ

=

H1/H3 TIMING

FIGURE 4. Load circuit and timing waveforms - Continued.
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H3

H1

STRBx

R/W

RDY

s /SN /S N/
NN S

11r—— ——
STRBx

R/W

D

RDY

12 |

i

[——

14 je-- _-115

—

N
13 |

X X
g

MEMORY-READ-CYCLE T

IMING

FIGURE 4. Load circuit and timing waveforms -

MEMORY-WRITE-CYCLE

TIMING

Continued.
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s/ TN /TN

H1
11.1 r-— —
I0STRB \"
- j=13.1

+\W

—12.1

rFZS

R/W
- j=t4.1

N

A X

RDY

X
15.1——7! |_:
f=16.1
D

17.1 ?:}:i 18.1
Nl —

MEMORY-READ-CYCLE TIMING USING IOSTRB

v/ N/ ./ \

NN S

11, 1= r—- - —t12.1
IOSTRB N A/F___
23: I—— —— |<—13.1
R/W —\k 7
14. 1= |
A X

X
24——-| t=

o—F

RDY

q:

MEMORY-WRITE-CYCLE TIMING

USING IOSTRB

FIGURE 4. Load circuit and timing waveforms - Continued.
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FETCH
LDFI

OR
| LDII | DECODE | READ

| EXECUTE |

VIV WAV
A\

y X

X

XFO \

VAR
/
— _j :

39 e
- r¢—4o
XF1 3 {

XFO AND XF1 WHEN EXECUTING LDFI OR LDII

FIGURE 4. Load circuit and timing waveform

s - Continued.
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FETCH
STFI

OR
| sTII | DECODE |

READ

| EXECUTE | |

W AVAVAYAVAVAN

a N\ N\ N\

STRB

R/W \

RDY

XFO

- r——41

7/

XFO WHEN EXECUTING A STFI OR STII

FIGURE 4. Load circuit and timing waveforms - Continued.
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FETCH
| SIGI | DECODE

| READ

| EXECUTE

UV N s

41.1-= r-—
XFO

-] =42

e

XF1

XFO AND XF1 WHEN EXECUTING SIGI

FETCH LOAD
|INSTRUCTION| DECODE

READ

| EXECUTE |

s SN\

H1

OUTXF BIT
SEE NOTE

u KL ““M 0 1 OR 0
—-4 |45

XFx

X

LOADING XF REGISTER WHEN CONFIGURED AS AN OUTPUT PIN

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

FIGURE 4. Load circuit and timing waveforms - Continued.
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BUFFERS GO VALUE ON
EXECUTE LOAD FRIM OUTPUT SYNCHRONIZER PIN SEEN
| OF IOF | | TO INPUT | DELAY I IN IOF I

| a7
I/0XFxBIT | = 48

SEE NOTE |
~ ]
\"4 V‘V‘V’V’V’V’V’V‘V’V’V’ V‘V’V’V’V‘V V’V V‘V‘V VY VYV
XFx OUTPUT A0SR OO &K
INXFxBIT /
SEE NOTE SAbLED |

CHANGE OF XF FROM OUTPUT TO INPUT MODE

NOTE: I/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.

EXECUTION OF
| LOAD OF IOF| |

"/ N /] U
w N\ / L/ N/

I/0XFxBIT
SEE NOTE - " 49
XF x {

CHANGE OF XF FROM INPUT TO OUTPUT MODE

NOTE: 1/OXFx represents either bit 1 or bit 5 of the IOF register.

FIGURE 4. Load circuit and timing waveforms - Continued.
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ISEVAVAW AV AVAVAVAVAVAVAVAVA VAVAVAVAVAVAN

RESET

——I
SEE X

|50

NOTES 1& 2 |

51 =] jm =52

H1

H3

2l
_i\l*

CYCLE_S_

« )N
— = 53

YOOOOOKK OOOOOOOOOKK
XXX XXX XXXXAXXXXXXXXXXX

D
SEE NOTE 3 &X

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxx

57 I“
A —

SEE NOTE 3 —|/—mm/

CONTROL

SIGNALS

——|<—58.1
F

SEE NOTE 4

——

I——SS.Z

OO0

R/ﬁ XXX

RGOS

IACK

59 =
Vi

ASYNCHRONOUS _—I 60
RESET SIGNALS

yoa

[

SEE NOTE 5

NOTES:

RESET TIMING

"

1. 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, an additional delay of one clock cycle can occur.

2. The RIW output is placed in the high-impedance state during reset. It can be pulled high with a resistive pullup of
18-20 kQ to prevent spurious writes.

3. In microprocessor mode (MCBL/W = 0), reset vector is fetched twice with seven software wait states each. In microcomputer
mode (MCBL/W = 1), the reset vector is fetched two times, with no software wait states.

4. Control signals include STRBx and IOSTRB .
5. Asynchronous reset signals include XF0/1, CLKX0, DX0, FSX0, CLKRO, DRO, FSRO0, and TCLKXx.

FIGURE 4. Load circuit and timing waveforms - Continued.
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RESET OR FETCH FIRST

INTERRUPT INSTRUCTION OF
VECTOR SERVICE
READ ROUTINE

= /N N\ N\ N S ]
« N/ \/ /N W\
INT3-INTO PIN Y /

let— G52 .1 —

INT3-INTO FLAG

lt— G 2 . 2 —=

A VECTOR |
ADDRESS §
FIRST INSTRUCTION
/\ ADDRESS
D O
\_/

INT3-INTO INTERRUPT-RESPONSE TIMING

FETCH IACK ,DECODE IACK K6 TIACK DATA
|INSTRUCTION |INSTRUCTIUN READ | |

e SN T\
W NN\ S
4

I

63 =64

e

IACK

A X

X
0 &

IACK TIMING

FIGURE 4. Load circuit and timing waveforms - Continued.
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65~ = 66 -
L VAVAWA VAV AVAWEA AVAVAVAVAN
65*| =~ ——67——||——67——|

CLKX/R _/‘—\_/‘—\_j“—’l"&mﬁj:\_f

68-=|
=72 =70 .
¥BIT n-2 Bl O}——

77 =~ -

DX £

BIT n-1

'.“f GOOOOXXXXXOOXXXXN
XY-

PO

R R X R XX KX XX KX XXX XXRRYS
e e et e ettt

FSR

FSX (INT)

FSX (EXT) _ff

761

FIXED DATA-RATE-MODE TIMING

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

CLKx/R A M~/ \____ /T N4 7

73 = i
FSX (INT) Wi ¥
76— == = 78 .
FSX (EXT) ”
77— -~ 70 |= 79T
DX ——  f  BIT n-I X BIT n-2 XBIT n-3 . BIT 03—
75-= |- .
FSR

74

XXOOOOOOOOO OOOOBOOXXXXXX) QOOOOOOOX?
DR RO BIT N — 1 XARKXAKER) Y

72 |-

VARIABLE DATA-RATE-MODE TIMING

71

NOTES:
1. Timing diagrams show operations with CLKXP = CLKRP = FSXP = FSRP = 0.
2. Timing diagrams depend upon 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 4. Load circuit and timing waveforms - Continued.
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AN AN A e
I N A AN

80——! o 6 —i—||——80
HOLD\k 7|ZF . "81
-—8W+————83—————7
HOLDA \* _¥*
SEE NOTE
> 84 |- | |85 - |=86
STRBx /* * # \
= |=84.1 = |85 - =86
I0STRB / X A ;
— |a— 87 —] - 88
R/W
| = =89 -+ |=2ga0
A
—4 ¢+91
D WRITE DATA )

HOLD/HOLDA TIMING

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

SV AVAVAWVAWVAWVANVE
mﬂm

|—— 94
PERIPHERAL PIN %
SEE NOTE .\
P2
Fm—94

PERIPHERAL-PIN GENERAL-PURPOSE I/0 TIMING

NOTE: Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKx. The modes of these pins are defined by the
contents of internal control registers associated with each peripheral.

FIGURE 4. Load circuit and timing waveforms - Continued.
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VALUE ON

EXECUTE STORE

OF PERIPHERAL BUFFERS GO 1%;;?3?;;@
CONTROL FROM OUTPUT
REGISTERl |T0 INPUTl SYNCHRONIZER | CONTROL

| DELAY REGISTER

AV AVAVAVAVAWS

96
10 —
CONTROL BIT 97

XXX XXX, S RXXXRXXXRNRY |55 NRX
PERIPHERAL PIN  OUTPUT XXX .1 AR | AR AKX
DATA
DATA BIT SAMPLED >
DATA
SEEN

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

NOTE: Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKx. The modes of these pins are defined by the
contents of internal control registers associated with each peripheral.

EXECUTION OF
STORE OF
PERIPHERAL
CONTROL
| REGISTER | | |

s SN\

I7/0 CONTROL BIT

" 98
PERIPHERAL PIN

SEE NOTE \

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

NOTE: Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKx. The modes of these pins are defined by the
contents of internal control registers associated with each peripheral.

FIGURE 4. Load circuit and timing waveforms - Continued.
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s/ N\ L N\ S
ut mﬁw

= 99 |=— 100 —~ 101 =] iy
reuee XX X VR S
!— 1ozl<_103_—

TIMING FOR TIMER PIN

/TN
W\

SHZ
SEE NOTE
104 —»~
ALL 1/0 PINS }7

SHZ PIN TIMING

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

FIGURE 4. Load circuit and timing waveforms - Continued.
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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 Land and Maritime maintains an online database of all
current sources of supply at http://www.landandmaritime.dla.mil/Programs/Smct/.

Vendor item drawing Device Vendor part number Top-Side
administrative control manufacturer Marking
number 1/ CAGE code
V62/03616-01XE 01295 SM320C32PCMMS50EP SM320C32-50EP
V62/03616-02XE 01295 SM320C32PCMMG60EP SM320C32-60EP

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

CAGE code

01295

Source of supply

Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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