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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance 16-bit Digital Signal Processor microcircuit,
with an operating temperature range of -55°C to +125°C and of -40°C to +80°C.

1.2 Vendor Iltem 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:

V62/03613 - 01 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 Circuit function
01 SM320C50-66EP 16-bit Digital Signal Processor
02 SM320C50-80EP 16-bit Digital Signal Processor

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

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

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
A

NTTmMmOoOO®

1.3 Absolute maximum ratings. 1/

Supply voltage range (VDD) «eeioeeeeeeieiieeiiiee ettt

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium

Tin-lead alloy
Other

INPUt VOIAGE FANGE (V1) weeiiiiieeiee ettt e e e ea e -0.3Vto+7.0V
Output VOItage range (V0) «eeeeeei ittt e e e e -0.3Vto+7.0V
Operating case temperature range (TC) ....coooveeiiiiiiiiiiiee e -55°C to +125°C
Storage temperature range (TSTG) ..vveeercureeeiiriieeiiit et e e -65°C to +150°C

-03Vto+7.0V 2/

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.
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1.4 Recommended operating conditions. 3/

Supply voltage range (VDD) «.eiveeeeeiiiiieiiiee ettt +4.75V to +5.25V
10 o] o] YA o] L e= Yo [T VAT PRSP 0V NOM
High level input voltage range (Vin):
CLKIN, CLKINZ ...ttt st et e et et esneeenneeas +3.0 Vto Voo +0.3 V
CLKX, CLKR, TCLKX, TCLKR ....citiiitie ittt +2.5Vto Vop +0.3 V
|0} 1 =Y SR +2.2Vto Vop +0.3 V
Low level input voltage range (VIL) ....ooceeeeiiiiieiieie et -0.3Vto+0.6 V
Maximum high level output current (IoH) .......cooovciiiiiiiee e -300 pA 4/
Maximum low level output current (IoL) .....occveeeiriiiiiiee e +2 mA
Operating case temperature range (Tc):
DEViICE tYPE O oo e s eaaa e an -55°C to +125°C 5/
DEVICE tYPE 02 ..ot aa e an -40°C to +85°C 5/

2. APPLICABLE DOCUMENTS

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Standard 1149.1 - IEEE Standard Test Access Port and Boundary Scan Architecture.

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

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

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

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.

This lon can be exceeded when using a 1-kQ pulldown resistor on the TDM serial port TADD output; however, this output still
meets Von specifications under these conditions.

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 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 — 4q.
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TABLE I. Electrical performance characteristics. 1/

Test Symbol Test conditions Limits Unit
475V <=Vpp=525V
-55°C < Tc<+125°C 2/ Min Max
-45°C < Tc <+80°C 3/
unless otherwise specified
High level output voltage Von 4/ lon=MAX 5/ 24 \%
See figure 4a.
Low level output voltage VoL 6/ lo.=MAX 5/ 0.6 V
High-impedance output loz BR (with internal pullup) -500 30 pA
current (Vop = MAX) All others .30 30
h TRST (with internal pulldown) -30 800 | pA
TMS, TCK, TDI (with Int | pull -500 30
Input current (Vin = Vss to Vob) ’ ’ (with Internal pullups)
X2/CLKIN -50 50
All other inputs -30 30
Supply current, core CPU Iobc Operating, fx = 66 MHz, Vop =5.25V, 225 mA
Supply current, pins Ioop Ta=25°C 7 225 | mA
Supply current standby Iop IDLE instruction, fx =66 MHz, 30 mA
Vop =5.25V, Tc =125°C
IDLEZ instruction, Clocks shut off 7 pA
Vop =5.25V, Tc =125°C
Input capacitance Ci 40 pF
Output capacitance Co 40 pF
Internal Divide-by-two Clock Option
Input clock frequency fx 0 8 66 MHz
Load capacitance C1, C2 See figure 4b. 10 Typ pF
External Divide-by-two Clock Option Switching Characteristics [H = 0.5tc(co)]
Cycle time, CLKOUT1 te(co) See figure 4c. 30 9/ ns
Delay time, X2/CLKIN ta(ciH-co) 3 20
high to CLKOUT1 high/low
Fall ime, CLKOUT1 trco) 5 Typ
Rise time, CLKOUT1 trco) 5Typ
Pulse duration, CLKOUT1 low tw(col) H-3 H+2
Pulse duration, CLKOUT1 high tw(coH) H-3 H+2
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test conditions Limits Unit
475V <Vpps525V
-55°C < Tc<+125°C 2/ Min Max
-45°C < Tc <+80°C 3/
unless otherwise specified
External Divide-by-two Clock Option Timing Requirements
Cycle time, X2/CLKIN te(cn See figure 4c. 15 9/ ns
Fall time, X2/CLKIN trc 5 10/ ns
Rise time, X2/CLKIN trc) 5 10/ ns
Pulse duration, X2/CLKIN low tw(ciL) 7 9/ ns
Pulse duration, X2/CLKIN high tw(ciH) 7 9/ ns
External Divide-by-one Clock Option Switching Characteristics [H = 0.5tc(co)]
Cycle time, CLKOUT1 te(co) See figure 4c 30 75 10/ ns
Delay time, CLKIN2 high to ta(c2H-coH) 2 16 ns
CLKOUT1 high
Fall time, CLKOUT1 tfco) 5 Typ ns
Rise time, CLKOUT1 trco) 5Typ ns
Pulse duration, CLKOUT1 low tw(coL) H-3 10/ H+2 10/ ns
Pulse duration, CLKOUT1 high tw(CoH) H-3 10/ H+2 10/ ns
Delay time, transitory phase — PLL tacre) 1000tc(c2) ns
synchronized after CLKIN2 supplied 10/
External Divide-by-one Clock Option Timing Requirements
Cycle time, CLKIN2 tec2) 30 75 11/ ns
Fall time, CLKIN2 tic2) 5 10/
Rise time, CLKIN2 tric2) 5 10/
Pulse duration, CLKIN2 low tw(caL) 9 tec2) - 9
Pulse duration, CLKINZ2 high tw(caH) 9 tec2) - 9
Memory and Parallel I/O Interface Read Switching Characteristics [H = 0.5tc(co)]
Setup time, address valid before RD | tsu(av-roL) See figure 4e. H-10 12/ ns
low 13/
Hold time, address valid after RD th(RDH-AV) 0 12
high 13/
Pulse duration, RD low tw(roL) H-2 10/
14/
Pulse duration, RD high tw(RDH) H—214/10/
Delay time, RD high to WE low td(RDH-WEL) 2H-5
Memory and Parallel I/O Interface Read Timing Requirements [H = 0.5tc(co)]
Access time, read data valid from ta(RDAV) See figure 4e. 2H-15 ns
address valid 13/
Access time, read data valid after ta(RDL-RD) H-10
RD low
Setup time, read data valid before tsu(RD-RDH) 10
RD high
Hold time, read data valid after RD th(RDH-RD) 0
high
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions Limits Unit
475V sVop<525V
-55°C S T < +125°C 2/ Min Max
-45°C < Tc £+80°C 3/
unless otherwise
specified

Memory and Parallel I/O Interface Write Switching Characteristics [H = 0.5tcco)]
Setup time, address valid before WE low tsu(av-weL) H-5 12/ 13/ ns
Hold time, address valid after WE high th(weH-Av) H-10 12/ 13/ ns
Pulse duration, WE low twweL) 2H-4 10/ 15/ 2H+2 ns

10/ 15/
Pulse duration, WE high twweH) 2H-2 15/ ns
Delay time, WE high to RD low td(weH-RDL) 3H-10 ns
Setup time, write data valid before WE high tsu(wov-we) 2H-20 10/ 18/ 2H ns

10/ 15/

16/

Hold time, write data valid after WE high thweH-wov) H-5 10/ 15/ H+10 ns

10/ 15/
Enable time, WE to data bus driven ten(WE-Bud) -5 10/ ns
Ready Timing for Externally Generated Wait States Timing Requirements [H = 0.5tc(co)]
Setup time, READY before CLKOUT1 rises tsu(RY-COH) See figure 4g. 10 ns
Hold time, READY after CLKOUT1 rises th(co-RYH) 0 ns
Setup time, READY before RD falls tsuRY-RDL) 10 ns
Hold time, READY after RD falls th(RDL-RY) 0 ns
Valid time, READY after WE falls tywELRY) H-15 ns
Hold time, READY after WE falls th(weL-RY) H+5 ns
Reset, Interrupt, and BIO Timing Requirements [H = 0.5tc(co)]
Setup time, INT1-INT4, NMI, before CLKOUT1 low 14/ | tsuin-cony | See figure 4h. 15 ns
Hold time, INT1-INT4, NMI, after CLKOUT1 low 14/ | thcoL-ny 0 ns
Pulse duration INT1-INT4, NMI low, synchronous tw(INL)SYN 4H+15 18/ ns
Pulse duration, INT1-INT4, NMI high, synchronous tw(NH)SYN 2H+15 10/ 18/ ns
Pulse duration, INT1-INT4, NMI low, asynchronous tw(nL)AsY 6H+15 10/ 18/ ns
Pulse duration, INT1-INT4 , NMI high, asynchronous tw(INH)ASY 4H+15 10/ 18/ ns
Setup time, RS before X2/CLKIN low tsu(rs-xaL) 10 ns
Pulse duration, RS low tw(rsL) 12H ns
Delay time, RS high to reset vector fetch ta(rsH) 34H ns
Pulse duration, BIO low, synchronous twaIL)SYN 15 ns
Pulse duration, BIO low, asynchronous twILAsY H+15 10/ ns
Setup time, BIO before CLKOUT1 low tsu(i-coL) 15 ns
Hold time, BIO after CLKOUT1 low thcoL-81) 0 ns
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Test conditions Limits Unit
475V <=Vpps525V
-55°C < Tc <+125°C 2/ Min Max
-45°C < Tc <+80°C 3/
unless otherwise specified
Instruction Acquisition (IAQ), Interrupt Acknowledge (IACK), External Flag(XF) and TOUT
Switching Characteristics [H = 0.5tc(co)]
Setup time, address valid before IAQ low 19/ tsuav-an) See figure 4i. H-12 20/ ns
Hold time, address valid after IAQ low thaaL-av) H-10 20/ ns
Pulse duration, IAQ low twaat) H-10 20/ ns
Delay time, CLKOUT1 falling to TOUT ta(co-Tu) -6 6 ns
Setup time, address valid before IACK low 21/ | tsuav-k) H-12 20/ ns
Hold time, address valid after IAQ high 21/ th(ikH-av) H-10 20/ ns
Pulse duration, IAQ low tw(ikL) H-10 20/ ns
Pulse duration, TOUT high tw(TuH) 2H-12 ns
Delay time, XF valid after CLKOUT1 td(co-xrv) 0 12 ns
External DMA Timing Switching Characteristics [H = 0.5tcco)] 22/
Delay time, HOLD low to HOLDA low td(HOL-HAL) See figure 4j. 4H 23/ ns
Delay time, HOLD high before HOLDA high ta(HoH-HAH) 2H ns
Disable time,M in the high- impedance tdis(AZ-HAL) H-15 10/ 24/ ns
state before HOLDA low
Enable time, HOLDA high to address driven ten(HAH-AQ) H-5 10/ ns
Delay time, XBR low to 1AQ low taxeL-1qL) 4H 10/ 6H 10/ ns
Delay time, XBR high to IAQ high ta(xBH-IoH) 2H 10/ | 4H 10/ | ns
Delay time, read data valid after XSTRB low ta(xsL-rov) 40 ns
Hold time, read data after XSTRB high th(xsH-RD) 0 ns
Enable time, IAQ low to read data driven ten(iQL-RDd) 0 10/ 25 | 2H 10/ | ns
Fr)rﬂ%aetc)ilaerﬂzrges’ta)\(tslw low to data in the high- tais(w) 0 10/ 15 10/ ns
Disable time, IAQ high to data in the high- tais(-D) H 10/ | ns
impedance state
Enable time, data from XR/W going high ten(D-xRH) 4 10/ ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions Limits Unit
475V <Vpp<525V
-55°C < Tc < +125°C 2/ Min Max
-45°C < Tc <+80°C 3/
unless otherwise specified
External DMA Timing, Timing Requirements 22/
Delay time, HOLDA low to XBR low tanaLxer) | See figure 4j. 0 26/ ns
Delay time, IAQ low to XSTRB low tagaL-xst) 0 26/ ns
Setup time, Xaddress valid before XSTRB low tsu(av-xst) 15 ns
Setup time, Xdata valid before XSTRB low tsu(ov-xsL) 15 ns
Hold time, Xdata hold after XSTRB low th(xsL-D) 15 ns
Hold time, write Xaddress hold after XSTRB low thixsL-wa) 15 ns
Pulse duration, XSTRB low tw(xsL) 45 ns
Pulse duration, XSTRB high tw(xsH) 45 ns
Setup time, R/W valid before XSTRB low tsuRw-xsL) 20 ns
Hold time, read Xaddress after XSTRB high th(xsH-ra) 0 ns
Serial-Port Receive Timing Requirements [H = 0.5tc(co)]
Cycle time, serial-port clock te(sck) See figure 4k. 5.2H 27/ ns
Fall time, serial-port clock tisck) 8 10/ ns
Rise time, serial-port clock tr(sck) 8 10/ ns
Pulse duration, serial-port clock low/high tw(sck) 21H ns
Setup time, FSR before CLKR falling edge tsu(Fs-ck) 10 ns
Hold time, FSR after CLKR falling edge th(ck-Fs) 10 ns
Setup time, DR before CLKR falling edge tsu(DRr-cK) 10 ns
Hold time, DR after CLKR falling edge th(CK-DR) 10 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions Limits Unit
475V =<Vops525V
-55°C < Tc < +125°C 2/ Min Max
-45°C < Tc <+80°C 3/
unless otherwise specified
Serial-Port Transmit, External Clocks and External Frames Switching Characteristics 28/
Delay time, DX valid after CLKX high taccxH-oxv) | See figure 4m. 25 ns
Disable time, DX valid after CLKX high tdis(CxH-DX) 40 10/ ns
Hold time, DX valid after CLKX high th(cxH-Dxv) -5 ns
Serial-Port Transmit, External Clocks and External Frames Timing Requirements [H = 0.5tcco)] 28/
Cycle time, serial-port clock te(sck) See figure 4m. 5.2H 27/ ns
Fall time, serial-port clock tisck) 8 10/ ns
Rise time, serial-port clock trisck) 8 10/ ns
Pulse duration, serial-port clock low/high tw(sck) 2.1H ns
Delay time, FSX after CLKX high edge ta(CxH-FXH) 2H-8 ns
Hold time, FSX after CLKX falling edge th(cxL-FxL) 10 ns
Hold time, FSX after CLKX high edge th(CxH-FXL) 2H-8 ns
10/ 29/
Serial-Port Transmit, Internal Clocks and Internal Frames Switching Characteristics [H = 0.5tcco)] 28/
Delay time, CLKX rising to FSX ta(cx-Fx) See figure 4n. 25 ns
Delay time, CLKX rising to DX ta(cx-bx) 25 ns
Disable time, CLKX rising to DX tdis(Cx-DX) 40 10/ ns
Cycle time, serial-port clock tesck) 8H Typ ns
Fall time, serial-port clock tisck) 5Typ ns
Rise time, serial-port clock trisck) 5Typ ns
Pulse duration, serial-port clock low/high tw(sck) 4H-20 ns
Hold time, DX valid after CLKX high th(cxH-Dxv) -6 ns
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Test conditions Limits Unit
475V <Vop<525V
-55°C < Tc < +125°C 2/ Min Max
-45°C < Tc <+80°C 3/
unless otherwise specified
Serial-Port Receive Timing in TDM Mode Timing Requirements [H = 0.5tc(co)]

Cycle time, serial-port clock te(sck) See figure 4p. 5.2H 27/ ns
Fall time, serial-port clock tisck) 8 10/ ns
Rise time, serial-port clock tr(sck) 8 10/ ns
Pulse duration, serial-port clock low/high tw(sck) 2.1H ns
Setup time, TDAT/TADD before TCLK rising tsu(tD-TCH) 30 ns
Hold time, TDAT/TADD after TCLK rising th(tcH-TD) -3 ns
Setup time, TDAT/TADD before TCLK rising 30/ tsu(TA-TCH) 20 ns
Hold time, TDAT/TADD after TCLK rising 30/ th(TcH-TA) -3 ns
Setup time, TFRM before TCLK rising edge 31/ tsu(TF-TCH) 10 ns
Hold time, TFRM after TCLK rising edge 31/ th(TcH-TF) 10 ns
Serial-Port Transmit Timing in TDM Mode Switching Characteristics [H = 0.5tc(co)]

Hold time, TDAT/TADD valid after TCLK rising th(tcH-TDV) 0 ns
Delay time, TFRM valid after TCLK rising 32/ td(TeH-TFV) H 3H+10 ns
Delay time, TCLK to valid TDAT/TADD ta(re-Tov) 20 ns
Serial-Port Transmit Timing in TDM Mode Timing Requirements [H = 0.5t¢(co)]

Cycle time, serial-port clock te(sck) 5.2H 24/ ns
Fall time, serial-port clock trsck) 8 10/ ns
Rise time, serial-port clock tr(sck) 8 10/ ns
Pulse duration, serial-port clock low/high tw(sck) 2.1H ns

See footnotes at end of table.
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TABLE |. 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.

2/ For device type 01

3/ For device type 02.

4/ Allinput and output voltage levels are TTL compatible. Figure 4a shows the test load circuit and the voltage reference levels.

5/ For conditions shown as MIN/MAX, use the appropriate value specified under recommended operating conditions.

6/ All typical or nominal values are at Voo = 5 V, Ta (ambient air temperature) = 25°C.

7/ This test is performed at Ta (ambient air temperature) = 25°C.

8/ This device uses a fully static design and, therefore, can operate with tccy approaching «. The device is characterized at
frequencies approaching 0 Hz but is tested at a minimum of 3.3 MHz to meet device test time requirements.

9/ This device uses a fully static design and, therefore, can operate with tcciy approaching «. The device is characterized at
frequencies approaching 0 Hz but is tested at a minimum of 6.7 MHz to meet device test time requirements.

10/ This parameter is not production tested.

11/ Clocks can be stopped only while the device executes IDLE2 when using the external divide-by-one clock option. Note that tp (the

transitory phase) occurs when restarting clock from IDLEZ2 in this mode.

A15-A0, PS, DS, IS, R/W, and BR timings are all included in timings referenced as address.

See figure 4f for address-bus timing variation with load capacitance.

STRB and RD timing is —3/+5 ns from CLKOUT1 timing on read cycles, following the first cycle after reset, which is always a seven

wait-state cycle.

STRB and WE edges are 0-4 ns from CLKOUT1 edges on writes. Rising and falling edges of these signals track each other;

tolerance of resulting pulse durations is £2 ns, not +4 ns.

This value holds true for zero or one wait state only.

These parameters must be met to use the synchronous timings. Both reset and the interrupts can operate asynchronously. The

pulse durations require an extra half-cycle to assure internal synchronization.

If in IDLE2, add 4H to these timings.

IAQ goes low during an instruction acquisition. It goes low only on the first cycle of the read when wait states are used. The falling

edge should be used to latch the valid address. The AVIS bit in the PMST register must be set to zero for the address to be valid

when the instruction being addressed resides in on-chip memory.

20/ Valid only if the external address reflects the current instruction activity (that is, code is executing on-chip with no external bus

cycles and AVIS is on, or code is executing off-chip).

1/ IACK goes low during the fetch of the first word of the interrupt vector. It goes low only on the first cycle of the read when wait
states are used. Address pins A1-A4 can be decoded at the falling edge to identify the interrupt being acknowledged. The AVIS
bit in the PMST register must be set to zero for the address to be valid when the vectors reside in on-chip memory.

22/ X preceding a name refers to the external drive of the signal.

23/ HOLD is not acknowledged until current external access request is complete.

24/ This parameter includes all memory control lines. _ _

25/ This parameter refers to the delay between the time the condition (IAQ = 0 and XR/W = 1) is satisfied and the time that the

320C50x data lines become valid.

26/ XBR, XR/W, and XSTRB lines should be pulled up with a 10-kQ resistor to assure that they are in an inactive (high) state during
the transition period between the 320C50x driving them and the external circuit driving them.

27/ The serial-port design is fully static and, therefore, can operate with tesck) approaching «. It is characterized approaching an input

frequency of 0 Hz but tested at a much higher frequency to minimize test time.

28/ Internal clock with external FSX and vice versa are also allowable. However, FSX timings to CLKX are always defined depending
on the source of FSX, and CLKX timings are always dependent upon the source of CLKX. Specifically, the relationship of FSX to
CLKX is independent of the source of CLKX.

29/ If the FSX pulse does not meet this specification, the first bit of serial data is driven on the DX pin until the falling edge of FSX.
After the falling edge of FSX, data is shifted out on the DX pin. The transmit-buffer-empty interrupt is generated when the thrs) and
th(es)n specification is met.

0/ These parameters apply only to the first bits in the serial bit string.

1/ TFRM timing and waveforms shown in figure 4p are for external TFRM. TFRM also can be configured as internal. The TFRM
internal case is illustrated in the transmit timing diagram in figure 4q.

32/ TFRM timing and waveforms shown in figure 4q are for internal TFRM. TFRM also can be configured as external. The TFRM

external case is illustrated in the receive timing diagram in figure 4p.

-
N
<

—_
w
s

-—
N
~

-
(€21
B

-
o
<

—_
~
~

—_
oo
s

—_
©
<

N

N

N

N
©

(€8]

w

w

DLA WEAPONS SUPPORT SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03613

REV D PAGE 12




Case X

D1/E1
jo——— D3E3 ————— &
! 132 !
N NARAARARAARRAARARERARARGAAARAARE ™A\
T T T
18 116 b
[ — IDENIFIE ] {
—— R —
= == |
[—— —— $|0.15(.006) M Ol
—— ——
J S E— ——I 1
—— —— i
s | -
e | —r——
—— —— {
—— ——
—— ——
—Tr— —Tr
—— ——
—— ——
—— ——
—— ——
—Tr— —Tr
—— ——
—— ——
—— ——
e — —— |
| e — ——
—— ——
—— ——
—— ——
| s — —r—
—— ——
50 84
AT EAT AT AT
SRl e
A1 =
1 [ LS
A 19 \
; I 1I g !
J .

el § SEATING PLANE

see/ =7 [~[0.10(.004)

faes

A .

IS
L2 h
U gl

DETAIL A

PLANE

FIGURE 1. Case outlines.
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Case X - Continued

Dimensions
Symbol Millimeters Inches Symbol Millimeters Inches

Min Max Min Max Min Max Min Max
A 4.57 0.180 D3 20.32 NOM 0.800 NOM
A1 3.30 3.81 0.130 | 0.150 E 27.18 | 27.69 | 1.070 1.090
A2 0.51 0.020 E1 23.72 | 24.54 | 0.934 0.966
b 0.20 0.30 | 0.008 | 0.012 E2 27.64 | 28.25 | 1.088 1.112
C 0.16 NOM 0.006 NOM E3 20.32 NOM 0.800 NOM
D 27.18 27.69 | 1.070 | 1.090 e 0.635TYP 0.025TYP
D1 23.72 2454 | 0.934 | 0.966 L1 0.91 1.17 0.036 0.046
D2 27.64 28.25 | 1.088 | 1.112 L2 0.25 TYP 0.010 TYP

NOTES:
1. This drawing is subject to change without notice.
2. Falls within JEDEC MO-069.
3. Alllinear dimensions are in millimeters (inches).

FIGURE 1. Case outlines — Continued.
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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 IAQ 34 TCK 67 TDI 100 TDO
2 TRST 35 Vsss 68 Vsso 101 Vss13
3 Vss1 36 Vsse 69 Vss1o 102 Vss14
4 Vss2 37 NC 70 NC 103 CLKMD2
5 MP/MC 38 INT1 71 CLKMD1 104 FSX
6 D15(MSB) 39 INT2 72 A10 105 TFSX/TFRM
7 D14 40 INT3 73 A11 106 DX
8 D13 41 INT4 74 A12 107 TDX
9 D12 42 NMI 75 A13 108 HOLDA
10 D11 43 DR 76 A14 109 XF
11 D10 44 TDR 77 A15(MSB) 110 CLKOUT1
12 D9 45 FSR 78 NC 111 NC
13 D8 46 CLKR 79 NC 112 1ACK
14 VD1 47 Vbps 80 Vbpo 113 VbD13
15 Vbp2 48 Vbpe 81 Vbp10o 114 VbD14
16 NC 49 NC 82 RD 115 NC
17 NC 50 NC 83 WE 116 NC
18 NC 51 NC 84 NC 117 NC
19 NC 52 NC 85 NC 118 EMUO
20 Vss3 53 Vss7 86 Vsst1 119 EMU1/OFF
21 Vss4 54 Vsss 87 Vssi12 120 Vssi1s
22 NC 55 A0 88 NC 121 Vssi1e
23 D7 56 A1 89 DS 122 TOUT
24 D6 57 A2 90 s 123 TCLKX
25 D5 58 A3 91 PS 124 CLKX
26 D4 59 A4 92 RIW 125 TFSR/TADD
27 D3 60 A5 93 STRB' 126 TCLKR
28 D2 61 A6 94 BR 127 RS
29 D1 62 A7 95 CLKIN2 128 READY
30 DO(LSB) 63 A8 96 X2/CLKIN 129 HOLD
31 T™S 64 A9 97 X1 130 BIO
32 Vop3 65 Vopr 98 Vop11 131 Vbp15
33 Vb4 66 Vbps 99 Vop12 132 Vbp16
NC = No internal connection.
FIGURE 3. Terminal connections.
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Where: loL = 2.0 mA (all outputs)
lon = 300 pA (all outputs)
Vioan =15V
Cr = 80 pF typical load circuit capacitance

FIGURE 4a. Timing waveforms and test circuit.

X1 X2/CLKIN
CRYSTAL
——{i—1

c2

|H—)
||f—)

INTERNAL CLOCK OPTION

FIGURE 4b. Timing waveforms and test circuit.
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FIGURE 4d. Timing waveforms and test circuit.
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The above diagram illustrates a one-cycle read and a two-cycle write and is not drawn to scale. All external writes
immediately preceded by an external read or immediately followed by an external read require three machine cycles.

FIGURE 4e. Timing waveforms and test circuit.
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FIGURE 4g. Timing waveforms and test circuit.
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FIGURE 4i. Timing waveforms and test circuit.
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FIGURE 4j. Timing waveforms and test circuit.
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FIGURE 4k. Timing waveforms and test circuit.
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FIGURE 4m. Timing waveforms and test circuit.
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FIGURE 4n. 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
V62/03613-01XE 01295 SM320C50PQMG6EP SM320C50-EP
V62/03613-02XE 2/ SM320C50PQI8S0EP SM320C50-EP

1/ The vendor item drawing establishes an administrative control number
for identifying the item on the engineering documentation.
2/ Not available from an approved source of supply.

CAGE code Source of supply
01295 Texas Instruments, Inc.
12500 TI Blvd.
Dallas, TX 75243
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