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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance Fixed-Point Digital Signal Processor
microcircuit, with an operating temperature range of 0°C to +90°C (devices type 01, 04, 05 and 06), an extended operating
temperature range of -55°C to +105°C (device type 02) and an extended operating temperature range of -40°C to +105°C (device type

03).

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:

V62/07649 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s). 1/

Device type Generic Clock Rate
01 SM320C6455-EP 1 GHz
02 SM320C6455-EP 1 GHz
03 SM320C6455-EP 1 GHz
04 SM320C6455-EP 720 MHz
05 SM320C6455-EP 850 MHz
06 SM320C6455-EP 1.2 GHz

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

Outline letter Number of pins
X 697

X E
Case outline Lead finish
(See 1.2.2) (See 1.2.3)
Temperature Range Circuit function
0°C to +90°C Fixed point digital signal Processor

-55°C to +105°C Fixed point digital signal Processor
-40°C to +105°C Fixed point digital signal Processor

0°C to +90°C Fixed point digital signal Processor
0°C to +90°C Fixed point digital signal Processor
0°C to +90°C Fixed point digital signal Processor

Package style

Plastic ball grid array

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

Finish designator

NMOO®>

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium
Other

1/ Users are cautioned to review the manufacturers data manual for additional user information relating to this device.
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1.3 Absolute maximum ratings. 2/

Supply voltage ranges:

(CVDD) ettt ittt ettt ettt e e et et e -0.5Vto+1.5V 3/
(DVDDB3) -+t rvreeemreesuriesmeeesiteeaueeesiteesueeestaeesneeesteeeaneeeseeeeabeeesseeenneeenneeenneeens -0.5Vto+4.2V 3/
(DVDDR, DVDD18, AVDLL, AVDLL2) wevveeirieiiiesiiiesieesiieesieeesieeesieeeseee e -0.5Vto+25V 3/
(DVDD15) -veeereeeuteerirteete e st e sttt ettt ettt sie et ebe e nb e bt eere et ennee e -0.5Vto+25V 3/
(DVDD12, DVpbrwm, AVpDT, AVDDA) .......................................................... -0.5Vto+1.5V §/
(PLLVT, PLLV2) oottt -0.5Vto+25V 3/
Input voltage ranges: (V)):
3.3 V pins (except PCl capable pins) ........ccccvvciiiiiiiieiiieceeee e, -0.5V to DVppsz + 0.5V
PCIl capable Pins ......coooiioie e -0.5Vto DVppsz + 0.5V
RGMIIPINS e -0.5Vto+25V
DDR2 memory controller PiNS ......ccooiiiiiiiiiieeiieeeeee e -0.5Vto+25V
Output voltage ranges:
3.3 V pins (except PCI capable pins) ......cccccceevveiiiiiiiee e -0.5V to DVppsz + 0.5V
PCl capable PiNS ......cooiiiiiiiiiiiiee e -0.5V to DVpp3z + 0.5V
RGMIIPINS oot -0.5Vto+2.5V
DDR2 memory controller PinS .........cccueeiiiiieiiiiieee e -0.5Vto+25V
Operating case temperature ranges, (Tc):
Device type 01, 04, 05and 06 .......coceeiiiiiieeeeiiiiee e 0°C to +90°C
DeViCe tyPe 02 ... e -55°C to +105°C
Device type 03 ... -40°C to +105°C
Storage temperature range, (TSTG) «-«eeeeeeereerrerreeritereeaaereesaeieeeasteeeesseeeessneeeeanneeeeans -65°C to +150°C

1.4 Recommended operating conditions.

Supply voltage, core (CVpp):

device type 01, 02, and 03 ......ooiiiiiiiiiiiee e +1.2125 V to +1.2875V

device type 04, 05, and 06 ........cooeeeiiiiiiiiieee e +1.1640 V to +1.2360 V
Supply voltage, core (DVpprm)[required only for rapid 10]:

device type 01, 02, and 03 .......ooooiiiiiiiieee e +1.2125V to +1.2875V

device type 04, 05, and 06 ........oooeiiiiiiiiiiiee e +1.1640 V to +1.2360 V
Supply voltage, core (DVpp12, AVppa, AVppr)[required only for rapid 10]:

device type 01, 02, and 03 ......ooiiiiiiiiiiee e +1.1875V to +1.3125V

device type 04, 05and 06 ........ccceiiiiiiiieeiiiiie e +1.14Vito +1.26 V
Supply VOItage, 1/O (DVDD33) vevereerereereirieereeeeeeseeteeeseeteeesessesesseresessssesessesenessenenns +3.14 Vto +3.46 V
SUupply VOItage, 1/O (DVDD18) vevereereeereeeeeeteeeeeeseeteeeeteeteeesesresesseseaessesesesseseneseenenns +1.71Vto +1.89 V
SUupply VOIAGE, /O (AVDLLA) «eetreereeaieieeeeeiee et e e et e e et e et e e e et e e eeneeeeesneeeeenneeeeeans +1.71Vto+1.89V
SUupply VOIAGE, /O (AVDLL2) «eetueeeeeaeeieeeiiiee e eeee e ettt e e et e et e e e et e e e sneeee e sneeeeenneeeeenns +1.71Vto+1.89V
Reference voltage (VREFSSTL) ..................................................................................... 0.49DVDD13 V to 0.51 DVDD13 V
Supply voltage, 1/0 (DVpp1s):

1.8 V OPEIatioN ....cocueiiiiiiiii i +1.71Vto +1.89V

1.5 V OPEIratioN ...ccocueiiiiiiiii e +1.43Vto+1.57V
Reference voltage, (VrerHsTL):

1.8 V OPEratioN ....coiieiiiiieee e +0.855V to +0.945V

1.5V OPEratioN ....coieiiiiiee e +0.713 V to +0.787 V
Supply voltage, PLL (PLLV1, PLLV2) ..ot +1.71Vto+1.89V
SUPPIY GrOUND, (VSS) -eereeiueeeeeiiieeeaieieeeeie e e sttt e e et e e et e e e seeeeeennteeesnneeeeesnneeeeenseeeennns ov

2/ 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.
3/ All voltage values are with respect to Vss.

DEFENSE SUPPLY CENTER, COLUMBUS
COLUMBUS, OHIO

SIZE

CODE IDENT NO.
16236

DWG NO.

V62/07649

REV A PAGE 3




1.4 Recommended operating conditions - Continued.

High level input voltage, (Vin):
3.3 V pins (except PCI cable and 12C pins)
PCI — cable pins
I2C PINS et
RGMIIPINS oot e e e e e e e e e e e enees
DDR2 memory controller pins (DC)
Low level input voltage, (ViL) (EXCEPt PCI) oo
3.3 V pins (except PCI cable and 12C pins)
PCI — cable pins
1 O o] [ = PRSP
RGMII pins ....covvviiiiine
DDR2 memory controller pins (DC) ......cooviiiiiiiiieieiiieeeeiecc e
Maximum voltage during overshoot/undershoot (Vos) (PCl capable pins)
Operating case temperature (Tc):
Device type 01, 04, 05and 06: ........cccuvviiiieeeieiiiiiiee e
Device type 02
DeViCe tyPe 03 ...t
Thermal resistance characteristics case X:

+2.0 V minimum

0.5DVpps3 to DVppss + 0.5V 4/
0.7DVDD33 V minimum

VregnstL + 0.10 to DVppis + 0.30 V
VRrerssTL + 0.125 to DVppig + 0.3 V
+0.8V

+0.8 V maximum

-0.5Vto 0.3DVDD33 \ i/
0.3DVpp3z V. maximum

-0.3 V to VrggustL — 0.1V

-0.8V to Vregsst. — 0.125V
-35Vto71V 5

0°C to +90°C
-55°C to +105°C
-40°C to +105°C

°C/W Air flow (m/s)
1 Junction to case, RO,c 1.45 N/A
2 Junction to board, RO s 8.34 N/A
3 16.1 0.00
4 Junction to free air, RO a 13.0 1.0
5 11.9 2.0
6 10.7 3.0
0.37 0.00
7 Junction to package top, Psiyt 0.89 1.0
1.01 1.5
1.17 3.0
7.6 0.0
8 Junction to board Psijg 6.7 1.0
6.4 1.5
5.8 3.0

m/s = meter per second

4/
5/

These rated numbers are from the PCI local bus specification. See data from manufacturer for more information.
PCI capable pins can withstand a maximum overshoot/undershoot for up to 11 ns as required by the PCI local bus specification.
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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 http:/www.jedec.org or from JEDEC — Solid State Technology Association, 3103
North 10th Street, Suite 240-S, Arlington, VA 22201-2107).

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 Terminal connections. The terminal connections shall be as shown in figure 2.

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

3.5.4 Test load circuit for AC timing measurement. The test load circuit for AC timing measurements shall be as specified in figure
4.

3.5.5 Timing waveforms. The timing waveforms shall be as shown in figures 5-57.
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TABLE I. Electrical performance characteristics. 1/

Test Symbol Test condition Limits Unit
Device type: Al Min Max
3.3V pins (except PCI DVDD33 = M|N, 0.8DVD|333 Vv
capable and 12C pins) lon = MAX
High level output | PCI capable pins 3/ Von IOH =-0.5 mA, 0.9DVpp33
voltage DVppss = 3.3V
RGMII pins DVDD15 -0.4
DDR2 memory controller pins 1.4
3.3V pins (except PCI DVDD33 = M|N, 0.22DVD|333 Vv
capable and 12C pins) lo. = MAX
PCI capable pins 3/ IOH =-0.5 mA, 0.1DVpps3
Low level output VoL DVpps3 = 3.3V
voltage 12C Pulled up to 3.3 V, 0.4
3 mA sink current
RGMII pins 0.4
DDR2 memory controller pins 04
Vi = Vss to DVppss, pins without -1 1 MA
internal pullup or pulldown resistor
3.3 V pins (except PCI V| = Vss to DVppas, pins without 50 400
capable and 12C pins) internal pullup resistor
Input current I V)= Vss to DVDD33, pins without -400 -50
[DC] internal pulldown resistor
12C pins 4/ 0.1 DVDD33 < V| < O.QDVDD33 -10 10
PCI capable pins 5/ - -1000 1000
RGMII pins 0.4 \Y,
AECLKOUT, CLKR1/GP[0], -8 mA
CLKX1/GPI3],
SYSCLK4/GP[1], EMU[18:0],
CLKRO, CLKX0
. EMIF pins (except -4
High 'i"%’g”tp“t AECLKOUT), NMI, TOUTOL, lox
current [DC] TINPOL, TOUTAL, TINPAL,
PCI_EN, EMAC-capable pins
(except RGMII pins),
RESETSTAT , McBSP-
capable pins (except
CLKR1/GP[0], CLKX1/GP[3],
CLKRO, CLKX0) GP[7:4], and
TDO
PCI capable pins 3/ -0.5
RGMII pins -8
DDR2 memory controller pins 4
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test condition Limits Unit
2/
Min Max
AECLKOUT, CLKR1/GP[0], 8 mA
CLKX1/GPJ3],
SYSCLK4/GP[1], EMU[18:0],
CLKRO, CLKX0
EMIF pins (except 5
AECLKOUT), NMI, TOUTOL,
Low level output | TINPOL, TOUTIL, TINPIL, lou
current PCI_EN, EMAC-capable pins
(except RGMII pins),
RESETSTAT , McBSP-
capable pins (except
CLKR1/GP[0], CLKX1/GP[3],
CLKRO, CLKX0) GP[7:4], and
TDO
PCI capable pins 3/ 1.5
RGMII pins 8
DDR2 memory controller pins -4
Off state output 3.3V pins loz Vo = DVppszz or 0V -20 20 MA
current [DC] 6/
CVpp = 1.25V, CPU frequency = 1200 MHz 1.79 TYP w
CVpp = 1.25V, CPU frequency = 1000 MHz 1.57 TYP
CVop = 1.2V, CPU frequency = 850 MHz 1.30 TYP
Core supply power 7/ Pcoo [ Cvpp = 1.2V, CPU frequency = 720 MHz 118 TYP
DVDD33 =3.3 V, DVDD13 = DVDDR =1.8 V, 0.54 TYP
PLLV1 =PLLV2 = AVDLL1 = AVDLL2 =1.8 V,
CPU frequency = 1200 MHz
DVDD33 =3.3 V, DVDD13 = DVDDR =1.8 V, 0.54 TYP
PLLV1 =PLLV2 = AVDLL1 = AVDLL2 =18 V,
I/O supply power 7/ Poob CPU frequency = 1000 MHz
DVpps3 = 3.3V, DVppig =DVppr=1.8V, 0.53 TYP
PLLV1 =PLLV2 = AVDLL1 = AVDLLz =1.8 V,
CPU frequency = 850 MHz
DVDD33 =3.3 V, DVDD18 = DVDDR =1.8 V, 0.52 TYP
PLLV1 =PLLV2 = AVDLL1 = AVDLL2 =1.8 V,
CPU frequency = 720 MHz
Input capacitance Ci 10 pF
Output capacitance Co 10
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device type: All Min Max
Timing requirements for power supply sequence
1 Setup time, DVpp33 supply stable before CVpp12 tsupvop3s- | See figure 5 0.5 200 ms
supply stable CVDD12)
2 Setup time, DVpp33 supply stable before all tsu(pvpD33- 0 200
other supplies stable ALLSUP)
Timing requirements for external interrupts 8/
1 Width of the NMI interrupt pulse low twnmIL) See figure 6 6P ns
2 Width of the NMI interrupt pulse low twNMIH) 6P
Timing requirements for Reset 9/ 10/ 11/
5 Pulse duration, POR low tw(POR) See figure 7and 8 256D 12/ ns
6 | Pulse duration, RESET low tw(RESET) 24C
7 Setup time, boot mode and configuration pins tsu(boot) 6P
valid before POR high or RESET high 13/
8 Hold time, boot mode and configuration pins th(boot) 6P
valid before POR high or RESET high 13/
Switching characteristics over recommended operating conditions during reset 9/
9 | Delay time, POR high and RESET high to See figure 7 15000C | ns
RESETSTAT high
PLL1 AND PLL1 CONTROLLER
PLL1 clock frequency ranges
CLKIN1 66.6 MHz
PLLREF (PLLEN = 1) 18/ 33.3 66.6
PLLOUT 400 1200
SYSCLK4 25 166
SYSCLK5 333
PLL1 stabilization, lock, and reset times 9/
PLL stabilization time 150 us
PLL lock time 2000C ns
PLL reset time 128C ns
Timing requirements for CLKIN1 devices 17/
1 Cycles time, CLKIN1 16/ te(cLKINg See figure 9 15 30.3 ns
2 Pulse duration, CLKIN1 high tw(CLKINTH) 0.4C
3 Pulse duration, CLKIN1 low tw(CLKIN1L) 0.4C
4 Transition time, CLKIN1 tt(CLKIN1) 1.2
5 Period jitter (peak to peak), CLKIN1 tucLking) 100 ps
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device type: All Min Max
PLL1 AND PLL1 CONTROLLER - Continued
Switching characteristics over recommended operating conditions for SYSCLK4 [CPU/8 — CPU/12]
2 Pulse duration, SYSCLK4 high tw(CKO3H) See figure 10 4P-0.7 6P+0.7 ns
3 Pulse duration, SYSCLK4 low tw(ckosL) 4P-0.7 6P+0.7
4 Transition time, SYSCLK4 trcko3) 1
PLL2 AND PLL2 CONTROLLER
PLL2 clock frequency ranges
PLLREF (PLLEN = 1) 12.5 26.7 MHz
PLLOUT 250 533
SYSCLK1 19/ 50 125
Timing requirements for CLKIN2 14/ 20/ 21/
1 Cycles time, CLKIN2 tecLking) See figure 11 37.5 80 ns
2 Pulse duration, CLKIN2 high tw(CLKIN2H) 0.4C
3 | Pulse duration, CLKIN2 low tw(cLKINZL) 0.4C
4 | Transition time, CLKIN2 ticLKINg) 1.2
5 Period jitter (peak to peak), CLKIN2 tucLKing) 100 ps
EMIFA ELECTRICAL DATA/TIMING
Timing requirements for ECLKIN for EMIFA 14/ 22/
1 Cycle time, AECLKIN te(Eki See figure 12 6 23/ 40 ns
2 Pulse duration, AECLKIN high tw(EHIH) 2.7
3 Pulse duration, AECLKIN low tw(EkIL) 2.7
4 Transaction, AECLKIN tiex) 3
5 Period jitter, AECLKIN tu(EK) 0.02E 24/
Switching characteristics for AECLKOUT for EMIFA modules
1 Cycle time, AECLKOUT te(exo) See figure 13 E-0.7 E+0.7 ns
2 Pulse duration, AECLKOUT high tw(EKOH) EH-0.7 EH+0.7
3 Pulse duration, AECLKOUT low tw(EKoL) EL-0.7 EL+0.7
4 Transition time, AECLKOUT tiekon) 1
5 Delay time, AECLKIN high to taEKIH-EKOH) 1 8
AECLKOUT high
6 Delay time, AECLKIN low to AECLKOUT | tyexiL-exkoL) 1 8
low
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device type: All Min Max
EMIFA ELECTRICAL DATA/TIMING - Continued
Timing requirements for asynchronous memory cycles for EMIFA module 27/ 28/ 29/
3 | Setup time, AEDx valid before AAOE high tsuepv-acen) | See figure 14 and 15 6.5 ns
4 | Hold time, AEDx valid after AAOE high th(AEH-EDV) 0
5 Setup time, AARDY valid before AECLKOUT low tsu(ARDY-EKOH) 1
6 Hold time, AARDY valid after AECLKOUT high th(EKOH-ARDY) 2
7 Pulse width, AARDY assertion and deassertion tw(ARDY) 2E+5
8 Delay time, from AARDY sampled deasserted on td(ARDY-HOLD) 4E
AECLKOUT falling to beginning of programmed hold
period
9 Setup time, before end of programmed strobe period by tsu(ARDY-HOLD) 2E
which AARDY should be asserted in order to insert
extended strobe wait states
Switching characteristics for asynchronous memory cycles for EMIFA module 27/ 30/ 31/
1 Output setup time, select signals valid to AAOE low tosu(sELv-aroEL) | See figure 14 and 15 RS*E-1.5 ns
2 | Output hold time, AAOE high to select signals invalid ton(A0EH-SELIV) RS*E-1.9
10 | Delay time, AECLKOUT high to AAOE valid ta(EKO1H-ACEV) 1 7
11 | Output setup time, select signals valid to AAWE low tosu(SELV-AWEL) WS*E-1.7
12 | Output hold time, AAWE high to select signals invalid ton(awEH-sELIV) WH*E-1.8
13 | Delay time, AECLKOUT high to AAWE valid taExoH-AwEY) 13 7.1
Timing requirements for programmable synchronous interface cycles for EMIFA module
6 Setup time, read AEDx valid before AECLKOUT high tsu(EDV-EKOH) See figure 16, 17, and 2 ns
7 | Hold time, read AEDx valid after AECLKOUT high thekoneoy) | 1O 15
Switching characteristics for programmable synchronous interface cycles for EMIFA module 32/
1 | Delay time, AECLKOUT high to ACEx valid taekoncev) | See figure 16, 17, and 1.3 4.9 ns
2 | Delay time, AECLKOUT high to ABEx valid [ 4.9
3 | Delay time, AECLKOUT high to ABEX invalid taeor-8eN) 1.3
4 Delay time, AECLKOUT high to AEAXx valid taEkon-EAY) 4.9
5 Delay time, AECLKOUT high to AEAX invalid td(EKOH-EAIV) 1.3
8 | Delay time, AECLKOUT high to ASADS /ASRE valid ta(EKoH-ADSWV) 1.3 4.9
9 | Delay time, AECLKOUT high to ASOE valid ta(ExoH-OEV) 1.3 4.9
10 Delay time, AECLKOUT high to AEDx valid td(EKOH-EDV) 4.9
11 | Delay time, AECLKOUT high to AEDx invalid td(EKOH-EDIVV) 1.3
12 | Delay time, AECLKOUT high to ASWE valid taEKOH-WEY) 1.3 4.9
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device type: All Min Max
HOLD/HOLDA TIMING
Timing requirements for the HOLD/HOLDA cycles for EMIFA modules 33/
3 Hold time, HOLD low after HOLDA low thHoLpbaL-HoLoL) | See figure 7-39 E ‘ | ns
Switching characteristics for the HOLD/HOLDA cycles for EMIFA modules 33/ 34/ 35/
1 Delay time, HOLD low to EMIFA bus high impedance td(HOLD-EMHZ) See figure 19 2E 35/ ns
2 Delay time, EMIF bus high impedance to HOLDA low ta(EmHZ-HOLDAL) 0 2E
4 Delay time, HOLD high to EMIF bus low impedance td(HOLDH-EMLZ) 2E 7E
5 Delay time, EMIFA bus low impedance to HOLDA high taEmLz-HoLDAH) 0 2E
BUSREQ TIMING
Switching characteristics for the BUSREQ cycles for EMIFA modukle
1 Delay time, AECLKOUTXx high to ABUSREQ valid | ta(aEkoH-aBUSRY) | See figure 20 1 5.5 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No. Test Symbol Test condition Limits Unit
2/ Standard mode Fast mode
Device types: All Min [ Max Min Max
INTER-INTEGRATED CIRCUITS (12C) TIMING
Timing requirements for 1’c timings
1 Cycle time, SCL tescy) See figure 21 10 2.5 us
2 Setup time, SCL high before SDA low (for a tsu(scLH-sDAL) 4.7 0.6
repeated START condition)
3 Hold time, SCL low after SDA low ( for a th(scLL-sDAL) 4 0.6
START and a repeated START condition)
4 | Pulse duration, SCL low twscLy) 4.7 1.3
5 | Pulse duration, SCL high twiscLH) 4 0.6
6 Setup time, SDA valid before SCL high tsu(sDAV-SDLH) 250 100 37/ ns
7 Hold time, SDA valid after SCL low th(spA-sDLL) 0 38/ 0 38/ 09 39/ | ps
8 | Pulse duration, SDA high between STOP tw(sDAH) 4.7 1.3
and START conditions
9 | Rise time, SDA tr(spa) 1000 | 20+0.1Cy 40/ 300 ns
10 | Rise time, SCL tr(scy) 1000 | 20+0.1C, 40/ 300
11 | Fall time, SDA tispa) 300 20+0.1C,, 40/ 300
12 | Fall time, SCL tiscL) 300 20+0.1Cy, 40/ 300
13 | Setup time, SCL high before SDA high (for tsu(SCLH-SDAH) 4 0.6 us
STOP condition)
14 | Pulse duration, spike (must be suppressed) tw(sp) 0 50 ns
15 | Capacitive load for each bus line Cp 40/ 400 400 pF
Switching characteristics for I°Cc timings
16 | Cycle time, SCL tescy) See figure 22 10 25 us
17 | Delay time, SCL high to SDA low (for a ta(scLH-sDAL) 4.7 0.6
repeated START condition)
18 | Delay time, SDA low to SCL low ( for a td(spAL-scLL) 4 0.6
START and a repeated START condition)
19 | Pulse duration, SCL low twscLy) 4.7 1.3
20 | Pulse duration, SCL high twiscLH) 4 0.6
21 Delay time, SDA valid to SCL high td(SDAV-SDLH) 250 100 31/ ns
22 | Valid time, SDA valid after SCL low tv(sDLL-sDAV) 0 32/ 0 32/ 0.9 33/ us
23 | Pulse duration, SDA high between STOP tw(spaH) 4.7 1.3
and START conditions
24 | Rise time, SDA tr(spa) 1000 | 20+0.1Cy 40/ 300 ns
25 | Rise time, SCL trscy) 1000 | 20+0.1C, 40/ 300
26 | Fall time, SDA tispa) 300 20+0.1Cy, 40/ 300
27 Fall time, SCL tf(sCL) 300 20+0.1Cb ﬂ/ 300
28 | Delay time, SCL high to SDA high (for STOP | tyscLH-sDAH) 4 0.6 us
condition)
29 | Capacitive load for each 1’c pin Co 10 10 pF
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device types: Al Min Max
HOST PORT INTERFACE (HPI) PERIPHERAL

Timing requirements for host port interface cycles 41/ 42/
9 Setup time, HAS low before HSTROBE low tsuHasL-hsTBL) | See figure 23-30 5 ns
10 | Hold time, HAS low after HSTROBE low th(HsTBL-HASL) 2
11 | Setup time, select signals 43/ valid before HAS low tsu(SELV-HASL) 5
12 | Hold time, select signals 43/ valid after HAS low th(HAsL-SELY) 5
13 | Pulse duration, time, HSTROBE low tw(HsTBL) 15
14 | Pulse duration, time, HSTROBE high between consecutive tw(HsTBH) 2M

accesses
15 | Setup time, select signals 43/ valid before HSTROBE low tsu(sELV-HSTBL) 5
16 | Hold time, select signals 43/ valid after HSTROBE low thHsTBL-SELY) 5
17 | Setup time, host data valid before HSTROBE high tsuHDV-HSTBH) 5
18 | Hold time, host data valid after HSTROBE high th(HSTBH-HDV) 1
37 | Setup time, HCS low before HSTROBE low tsu(HCSL-HSBTL) 0
37 | Hold time, HSTROBE low after HRDY low. HSTROBE th(HRDYL-HSTBL) 1.1

should not be inactivated until HRDY is active (low);

otherwise, HPI writes will not complete properly.

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

No Test Symbol Test condition Limits Unit
2/
Device types: Al Min Max
HOST PORT INTERFACE (HPI) PERIPHERAL (Continued)
Switching characteristics during host port interface cycles 41/ 42/
1 Delay time, HSTROBE Case 1. HPIC or HPIA read td(HSTBL-HDV) See figure 23-30 5 15 ns
low to DSP data valid Case 2. HPID read with no auto- 9*M+20
increment
Case 3. HPID read with auto- 9*M+20
increment and read FIFO initially
empty 43/
Case 4. HPID read with auto- 5 15
increment and data previously
prefetched into the read FIFO
2 | Disable time, HD high impedance from HSTROBE high tais(HSTBH-HDV) 1 4
3 Enable time, HD driven from HSTROBE low ten(HSTBL-HD) 3 15
4 | Delay time, HSTROBE low to HRDY high t4(HSTBL-HRDYH) 12
5 | Delay time, HSTROBE high to HRDY high t4(HSTBH-HRDYH) 12
6 Delay time, HSTROBE Case 1. HPID read with no auto- td(HSTBL-HRDYL) 10*M+20
increment 43/
| HRDY | —
owto ow Case 2. HPID read with auto- 10"M+20
increment and read FIFO initially
empty 43/
7 | Delay time, HD valid to HRDY low ta(HDV-HRDYL) 0
34 | Delay time, HSTROBE Case 1. HPIA write 43/ ta(DSH-HRDYL) 5*M+20
high to HRDY low Case 2. HPID write with no auto- 5*M+20
increment 43/
35 | Delay time, HSTROBE high to HRDY low for HPIA write and | taHstBL-HRDYL) 40"M+20
FIFO notempty 43/
36 | Delay time, HAS low to HRDY high td(HASL-HRDYH) 12
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device types: Al Min Max
MULTICHANNEL BUFFERED SERIAL PORT (McBSP) TIMING
Timing requirements for McBSP 44/
2 Cycle time, CLKR/X te(ckrx) See figure 31 | CLKR/X ext | 6Por10 8/ ns
45/
3 Pulse duration, CLKR/X high or CLKR/X low tw(CKRX) CLKR/X ext | 0.5tqckrx) — 1
46/
5 Setup time, external FSR high before CLKR low ureor CLKR int S
’ CLKR ext 1.3
. . CLKR int 6
6 Hold time, external FSR high after CLKR low th(CKRL-FRH) CLKR ext 3
7 | Setup time, DR valid before CLKR low buoRv-orRL CLKR int 8
’ CLKR ext 0.9
. ) CLKR int 3
8 Hold time, DR valid after CLKR low th(CKRL-DRV) CLKR ext 31
] ] CLKR int 9
10 | Setup time, external FSX high before CLKX low tsu(FxH-cKXL) CLKR oxt 13
. . CLKR int 6
11 | Hold time, external FSX high after CLKX low th(CKXL-FXH) CLKR ext 3
Switching characteristics for McBSP 44/ 47/
1 Delay time, CLKS high to CLKR/X high for taccksH-ckrxH) | See figure 31 1.4 10 ns
internal CLKR/X generated from CLKS input 48/
2 Cycle time, CLKR/X te(ckrX) CLKR/Xint | 6Por10 8/
49/ 50/
3 Pulse duration, CLKR/X high or CLKR/X low tw(CKRX) CLKR/X int C-1 51/ C+1 51/
4 Delay time, CLKR high to internal FSR valid td(CKRH-FRV) CLKR int -2.1 3.3
CLKX int -1.7 3
9 Delay tine, CLKR high to internal FSX valid td(CKXH-FxXV) CLKX oxt 17 9
Disable time, DX high impedance following last CLKX int -3.9 4
12 | data bit from CLKX high tacrx-Dxtz) CLKX oxt 21 9
CLKX int -3.9+D1 52/ 4+D2 52/
13 Delay time, CLKX high to DX valid td(CKXH-DXV) CLKX ext 2 1+D1 Q/ 9+D2 Q/
Delay time, FSX high to DX valid FSX int -2.3+D1 53/ | 5.6+D2 53/
141 onLy applies when in data delay 0 laFxt-xv) FSX ext 1.9+D1 53/ | 9+D2 53/
(XDATDLY = 00b) mode
Timing requirements for FSR when GSYNC =1
1 Setup time, FSR high before CLKS high tsu(FRH-CKSH) See figure 32 4 ns
2 Hold time, FSR high after CLKS high th(CKSH-FRH) 4
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/ Master Slave
Device types: All
Min Max Min Max
MULTICHANNEL BUFFERED SERIAL PORT (McBSP) TIMING - CONTINUED

Timing requirements for McBSP as SPI Master or Slave: CLKSTP = 10b, CLKXP =0 8/ 54/
4 Setup time, DR valid before CLKX low tsuprv-ckxt) | See figure 33 12 2-18P ns
5 Hold time, DR valid after CLKX low th(CKXL-DRV) 4 5+36P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP = 10b, CLKXP=0 8/ 54/
1 Hold time, FSX low after CLKX low 55/ th(CKXL-FXL) See figure 33 T-2 T+3 ns
2 Delay time, FSX low to CLKX high 56/ td(FXL-CKXH) L-2 L+3
3 Delay time, CLKX high to DX valid ta(cKxH-DXV) -2 4 18P+2.8 | 30P+17
6 Disable time, DX high impedance tdis(CKXL-DXHZ) L-2 L+3

following last data bit for CLKX low
7 Disable time, DX high impedance tdis(FXH-DXHZ) 6P+3 18P+17

following last data bit from FSX high
8 Delay time, FSX low to DX valid ta(FxL-DXV) 12P+2 | 24P+17
Timing requirements for McBSP as SPI Master or Slave: CLKSTP =11b, CLKXP=0 8/ 54/
4 Setup time, DR valid before CLKX high tsuorv-ckxH)y | See figure 34 12 2-18P ns
5 Hold time, DR valid after CLKX high th(CKXH—DRV) 4 5+36P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP =11b, CLKXP =0 8/ 54/
1 Hold time, FSX low after CLKX low 55/ th(CcKXL-FXL) See figure 34 L-2 L+3 ns
2 Delay time, FSX low to CLKX high @/ td(FXL—CKXH) T-2 T+3
3 Delay time, CLKX low to DX valid ta(ckxL-DxV) -2 4 18P+2.8 | 30P+17
6 Disable time, DX high impedance tais(CKXL-DXHZ) -2 4 18P+3 30P+17

following last data bit for CLKX low
7 Delay time, FSX low to DX valid taFxL-Dxv) H-2 H+4 12P+2 | 24P+17

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

No Test Symbol Test condition Limits Unit
2/ Master Slave
Device types: All Min Max Min Max
MULTICHANNEL BUFFERED SERIAL PORT (McBSP) TIMING - CONTINUED
Timing requirements for McBSP as SPI Master or Slave: CLKSTP =10b, CLKXP=1 8/ 54/
4 Setup time, DR valid before CLKX high tsuorv-ckxHy | See figure 35 12 2-18P ns
5 Hold time, DR valid after CLKX high th(CKXH-DRV) 4 5+36P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP =10b, CLKXP =1 8/ 54/
1 Hold time, FSX low after CLKX high 55/ thiekxrrxyy | See figure 35 T-2 T+3 ns
2 Delay time, FSX low to CLKX low 56/ ta(FxL-cKxL) H-2 H+3
3 Delay time, CLKX low to DX valid ta(ckxL-DXV) -2 4 18P+2.8 | 30P+17
6 | Disable time, DX high impedance tais(ckxH-DxHZ) H-2 H+3
following last data bit for CLKX high
7 Disable time, DX high impedance tdis(FXH-DXHZ) 6P+3 18P+17
following last data bit from FSX high
8 Delay time, FSX low to DX valid td(FXL-DXV) 12P+2 | 24P+17
Timing requirements for McBSP as SPI Master or Slave: CLKSTP =11b, CLKXP =1 8/ 54/
4 Setup time, DR valid before CLKX high tsu(DRV-CKXH) See figure 36 12 2-18P ns
5 Hold time, DR valid after CLKX high th(CKXH-DRV) 4 5+36P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP =11b, CLKXP =1 8/ 54/
1 Hold time, FSX low after CLKX high 55/ thiekxrrxy | See figure 36 H-2 H+3 ns
2 Delay time, FSX low to CLKX low @/ td(FXL-CKXL) T-2 T+1
3 Delay time, CLKX high to DX valid ta(cKxH-DXV) -2 4 18P+2.8 | 30P+17
6 Disable time, DX high impedance tdis(CKXH-DXHZ) -2 4 18P+3 | 30P+17
following last data bit for CLKX high
7 Delay time, FSX low to DX valid ta(FXL-DXV) L-2 L+4 12P+2 | 24P+17
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No. Test Symbol Test condition Limits Unit
2/
Device types: All Min | Max | Min | Max | Min | Max
EMAC MIl AND GMII ELECTRICAL DATA/TIMING
Timing requirements for MRCLK — MIl and GMII operation 1000 Mbps 100 Mbps 10 Mbps
(GMII only)
1 Cycle time, MRCLK te(MRCLK) See figure 37 8 40 400 ns
2 | Pulse duration, MRCLK high tw(MRCLKH) 2.8 14 140
3 Pulse duration, MRCLK low tw(MRCLKL) 2.8 14 140
4 | Transition time, MRCLK tMRCLK) 1 3 3
Timing requirements for MTCLK-NII and GMII operation 100 Mbps 10 Mbps
1 Cycle time, MTCLK temTeLK) See figure 38 40 400 ns
2 | Pulse duration, MTCLK high twvteLkh) 14 140
3 Pulse duration, MTCLK low twMTCLKL) 14 140
4 | Transition time, MTCLK timTeLk) 3 3
Switching Characteristics for GMTCLK — GMII operation 1000 Mbps
1 Cycle time, GMTCLK teemtoky | See figure 39 8 ns
2 | Pulse duration, GMTCLK high tw(GMTCLKH) 2.8
3 | Pulse duration, GMTCLK low tw(GMTCLKL) 2.8
4 | Transition time, GMTCLK tyaMTCLK) 1
Timing requirements for EMAC MIl and GMII receive 10/100/1000 Mbits 57/ 1000 Mbps 100/10
Mbps
1 Setup time, receive selected signals tsu(MRXD- See figure 40 2 8 ns
valid before MRCLK high MRCLKH)
2 Hold time, receive selected signals thuRrXD- 0 8
valid before MRCLK high MRCLKH)
Switching characteristics for EMAC MIl and GMII transmit 10/100 Mbit/s 58/ 100/10
Mbps
1 Delay time, MTCLK high to transmit taMTCLKR- See figure 41 5 25 ns
selected signals valid MTXD)
Switching characteristics for EMAC MIl and GMII transmit 1000 Mbit/s 59/ 1000 Mbps
1 Delay time, GMTCLK high to taemreLkn- | See figure 42 0.5 5 ns
transmit selected signals valid MTXD)
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No. Test Symbol Test condition Unit
2/
Device types: All Min Max
EMAC RMII ELECTRICAL DATA/TIMING
Timing requirements for RMREFCLK — RMII operation
1 Pulse duration, RMREFCLK high twrMReFCLKH) | See figure 43 7 13 ns
2 Pulse duration, RMREFCLK low tw(RMREFCLKL) 7 13
3 Transition time, RMREFCLK tRMREFCLK) 2
Switching characteristics for EMAC RMII transmit 10/100 Mbit/s 60/
1 Delay time, RMREFCLK high to transmit tarvrercLkH- | See figure 44 3 10 ns
selected signals valid MTXD)
Timing requirements for EMAC RMIl input receive for 100 Mbps 61/
1 Setup time, receive selected signals valid tsumrxD- See figure 45 4.0 ns
before MREFCLK (at DSP) high/|0W MREFCLK)
2 Hold time, receive selected signals valid after th(MREFCLK- 3.0
MREFCLK (at DSP) high/|OW MRXD)
EMAC RGMII ELECTRICAL DATA/TIMING
Switching characteristics for EMAC RGREFCLK - RGMII
1 Cycle time, RGREFCLK tc(RGREFCLK) See figure 46 8-0.8 8+0.8 ns
2 Pulse duration, RGREFCLK high tw(RGREFCLK H) 3.2 4.8
3 Pulse duration, RGREFCLK low tw(RGREFCLK L) 3.2 4.8
4 Transition time, RGREFCLK tt(RGREFCLK)) 0.75
Timing requirements for RXC — RGMII operation
See figure 47 10 Mbps 360 440 ns
1 Cycle time, RXC terxc) 100 Mbps 36 44
1000 Mbps 7.2 8.8
10 Mbps 0.40* terxe) 0.60* terxc)
2 | Pulse duration, RXC high twrxcH) 100 Mbps 0.40* terxc) | 0.60* terxc)
1000 Mbps 0.45* tc(RXC) 0.55* tc(RXC)
10 MbpS 0.40* tc(RXC) 0.60* tc(RXC)
3 Pulse duration, RXC low twrxcL) 100 Mbps 0.40* terxc) | 0.60* terxc)
1000 Mbps 0.45" tyrxc) 0.55" terxc)
10 Mbps 0.75
4 | Transition time, RXC tyrxc) 100 Mbps 0.75
1000 Mbps 0.75
Timing requirements for EMAC RGMII input receive for 10/100/1000 Mbps 62/
5 | Setup time, receive selected signals valid tsurxp-rxcH) | See figure 47 1.0 ns
before RXC (at DSP) high/low
6 Hold time, receive selected signals valid after th(RXCH-RXD) 1.0
RXC (at DSP) high/low
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No. Test Symbol Test condition Unit
2/
Device types: All Min Max
EMAC RGMII ELECTRICAL DATA/TIMING - Continued
Switching characteristics for TXC — RGMII operation for 10/100/1000 Mbit/s
See figure 47 10 Mbps 360 440 ns
1 Cycle time, TXC terxc) 100 Mbps 36 44
1000 Mbps 7.2 8.8
10 Mbps 0.40* tc(TXC) 0.60* to(TXC)
2 | Pulse duration, TXC high twtxcH) 100 Mbps 0.40* terxcy) | 0.60* terxc)
1000 Mbps 0.45* tc(TXC) 0.55* to(TXC)
10 Mbps 0.40* terxcy 0.60* terxc)
3 Pulse duration, TXC low twirxcr) 100 Mbps 0.40* terxcy | 0.60* terxcy
1000 Mbps 0.45* terxcy 0.55™ terxc)
10 Mbps 0.75
4 Transition time, TXC tirxc) 100 Mbps 0.75
1000 Mbps 0.75
Switching characteristics for EMAC RGMII transmit 63/
5 | Setup time, transmit selected signals valid tsurxp-rxcH) | See figure 48 1.2 ns
before TXC (at DSP) high/low
6 Hold time, transmit selected signals valid th(RXCH-RXD) 1.2
after TXC (at DSP) high/low
MDIO ELECTRICAL DATA/TIMING
Timing requirements for MDIO input (R)(G)MII
1 Cycle time, MDCLK teMpCLK) See figure 49 400 ns
2a | Pulse duration, MDCLK high tw(MDCLKH) 180
2b | Pulse duration, MDCLK low twMDCLKL) 180
3 | Transition time, MDCLK twmpoLKL) o
4 Setup time, MDIO data input valid before tsu(MDIO-MDCLKH) 10
MDCLK high
5 Hold time, MDIO data input valid afterMDCLK th(MDCLKH-MDIO) 10
high
Switching characteristics for MDIO output
7 Delay time, MDCLK low to MDIO data output tavpcLkL-mpioy) | See figure 50 100 ns
valid
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device type: All Min Max
TIMERS ELECTRICAL DATA TIMING
Timing requirements for timers inputs 8/
1 Pulse duration, TINPLx high tw(TINPH) See figure 51 12P ns
2 Pulse duration, TINPLx low tw(TINPL) 12P
Switching characteristics for timer output 8/
3 Pulse duration, TOUTLx high tw(ToUTH) See figure 51 12P -3 ns
4 Pulse duration, TOUTLx low tw(TouTL) 12P -3
UTOPIA ELECTRICAL DATA/TIMING

Timing requirements for UXCLK 64/
1 Cycle time, UXCLK te(uxck) See figure 52 20 ns
2 Pulse duration, UXCLK high tw(UXCKH) 0.4tc(UXCK) O.GtC(UXCK)
3 Pulse duration, UXCLK low tw(UXCKIL) 0.4tc(uxc|() O.Gtc(UXCK)
4 Transition time, UXCLK tiuxck) 2
Timing requirements for URCLK 64/

Cycle time, UXCLK te(URCXK) See figure 53 20 ns
2 Pulse duration, UXCLK high tw(URCKH) 0-4tc(URCK) 0-6tc(URCK)
3 Pulse duration, UXCLK low tw(URCKIL) 0.4tcurck) 0.6tcurck)
4 Transition time, UXCLK trurck) 2
Timing requirements for UTOPIA slave transmit
2 Setup time, UXADDR valid before UXCLK high tsu(UXAV-UXCH) See figure 54 4 ns
3 Hold time, UXADDR valid after UXCLK high thuxcH-UXAV) 1
8 | Setup time, UXENB low before UXCLK high tsu(UXENBL-UXCH) 4
9 | Hold time, UXENB low after UXCLK high th(UXCH-UXENBL) 1
Switching characteristics for UTOPIA slave transmit cycles
1 Delay time, UXCLK high to UXDATA valid td(uxcH-UXDV) See figure 54 3 12 ns
4 Delay time, UXCLK high to UXCLAV driven active tauxcH-uxcLAV) 3 12

value
5 Delay time, UXCLK high to UXCLAYV driven tauxcH-uxcLAVL) 3 12

inactive value
6 Delay time, UXCLK high to UXCLAV going Hi-Z td(UXCH-UXCLAVHZ) 9 18.5
7 Pulse duration (low), UXCLAYV low to UXCLAV Hi-Z tw(uxCLAVL- 3

UXCLAVHZ)
10 Delay time, UXCLK high to UXSOC valid td(UXCH—UXSV) 3 12
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO 16236 V62/07649

REV

PAGE 21




TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device type: All Min Max
TIMERS ELECTRICAL DATA TIMING (Continued)
Timing requirements for UTOPIA slave receive
1 Setup time, URDATA valid before URCLK high tsu(URDV-URCH) See figure 55 4 ns
2 Hold time, URADDR valid after URCLK high th(URCH-URDV) 1
3 Setup time, URADDR valid before URCLK high tsu(URAV-URCH) 4
4 Hold time, URADDR valid after URCLK high th(URCH-URAV) 1
9 Setup time, URENB valid before URCLK high tsu(URENBL-URCH) 4
10 | Hold time, URENB valid after URCLK high th(URCH-URENBL) 1
11 | Setup time, URSUOC high before URCLK high tsu(URSH-URCH) 4
12 | Hold time, URSOC high after URCLK high th(URCH-URSH) 1
Switching characteristics for UTOPIA slave receive cycles
5 Delay time, URCLK high to URCLAV driven active value td(URCH-URCLAV) See figure 55 3 12 ns
6 Delay time, URCLK high to URCLAV driven inactive td(URCH-URCLAV) 3 12
value
7 Delay time, URCLK high to URCLAV going Hi-Z td(URCH-URCLAV) 9 18.5
8 Pulse duration (|OW), URCLAYV low to URCLAV Hi-Z tw(URCLAV-URCLAVHZ) 3
GPIO ELECTRICAL DATA/TIMING
Timing requirements for GPIO inputs 8/ 65/
1 Pulse duration, GPIx high tw(GPIH) See figure 56 12P ns
2 Pulse duration, GPIx low tw(GPIL) 12P
Switching characteristics for GPIO outputs 8/
3 Pulse duration, GPOx high tw(GPOH) See figure 56 36P-8 66/ ns
4 Pulse duration, GPOx low twiaPoL) 36P-8 66/
JTAG TEST PORT TIMING
Timing requirements for JTAG test port
1 Cycle time, TCK te(rek) See figure 57 35 ns
3 | Setup time, TDI/TMS/ TRST valid before TCK high tsu( TDIV-TCKH) 10
4 | Hold time, TDI/TMS/TRST valid after TCK high th(rckH-TDIV) 9
Switching characteristics for JTAG test portns
2 | Delay time, TCK low to TDO valid tyrekitooy) | See figure 57 3 | 18 |ns
See footnotes at end of table.
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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.

2/ Over recommended ranges of supply voltage. Operating case temperature T¢ = 0°C to +90°C for device type 01, 02, 04 and
-40°C to +105°C for device type 03. For test condition shown as MIN, MAX, use appropriate value specified in the
recommended operating condition in section 1.4. Unless otherwise noted.

3/ These rated numbers are from PCI specification. The DC specification and AC specification are defined in manufacturer
data.

4/ |, applies to input only pins and bi-directional pins. For input only pins, |, indicates the input leakage current. For bi-
directional pins, |, includes input leakage current and off-state (hi-Z) output leakage current.

5/ PCl input leakage currents include Hi-Z output leakage for all bidirectional buffers with 3-state outputs.

6/  loz applies to output only pins, indicating off state (hi-Z) output leakage current.

7/ Assumes the following conditions: 60% CPU utilization; DDR2 at 50% utilization (250 MHz), 50% writes, 32 bits, 50% bit
switching; two 2-MHz McBSP at 100% utilization, 50% switching; two 75 MHz timers at 100% utilization; device configured for
HPI132 mode with pull up resistor on HPI pins; room temperature (25°C). The actual current draw is highly application
dependent. For more details on core and I/O activity, see manufacturer data.

8/ P =1/CPU clock frequency in ns. For example, when running parts at 1000 MHz, use P = 1 ns.

9/ C =1/CLKIN1 clock frequency in ns.

10/ D = 1/CLKIN2 clock frequency in ns.

11/ P =1/CPU clock frequency in ns. Note that after power-on reset, warm reset, and max reset the CPU frequency is equal to
the CLKIN1 frequency divided by three doe to the PLL1 controller being reset. See manufacturer data for more information.

12/ If CLKINZ2 is not used, twror) must be measured in terms of CLKIN1 cycles; otherwise, use CLKINZ2 cycles.

13/ AEAS[19:0], ABA[1:0], and PCI_EN are the boot configuration pins during device reset. Note: if a configuration pin must be
routed out from the device and 3-stated (not driven), the internal pullup/pulldown (IPU/IPD) resistor should not be relied upon;
The manufacturer recommends the use of an external pullup/pulldown resistor. See manufacturer for more data.

14/ The reference points for the rise and fall transactions are measured at 3.3 V V,. Max and V4 Min.

15/ For more details on the PLL multiplier factors (x1[BYPASS], x 15, x20, x25, x30, x32), see manufacturer data.

16/ The PLL1 multiplier factors (x1[BYPASS], x 15, x20, x25, x30, x32) further limit Min and Max values for t¢cLkini). See
manufacturer for more data.

17/ PLL modes: x1(Bypass), x15, x20, x25, x30, x32

18/ Only applies when the PLL1 controller is set to PLL mode (PLLEN = 1 in the PLLCTL register).

19/ SYSCLK1 restriction applies only when the EMAC is enabled and the RGMII modes are used. SYSCLK1 must be
programmed to 125 MHz when the GMIl mode is used and to 50 MHz when the RGMII mode is used.

20/ C = CLKINZ2 cycle time in ns. For example, when CLKIN2 frequency is 25 MHz, use C =40 ns.

21/ If EMAC is enabled with RGMII, CLKIN2 cycle time must be 40 ns (25 MHz).

22/ E =the EMIF input clock (AECLKIN or SYSCLK4) period in ns for EMIFA.

23/ Minimum AECLKIN cycle times must be met, even when AECLKIN is generated by an internal clock source. Minimum
AECLKIN times are based on internal logic speed; the maximum useable speed of the EMIF may be lower due to AC timing
requirements.

24/ This timing is only applies when AECLKIN is used for EMIFA.

25/ The reference points for the rise and fall transactions are measured at Vo, Max and Von min

26/ EH is the high period of E (EMIF input clock period) in ns and EL is the low period of E (EMIF input clock period) in ns for
EMIFA.

27/ E = AECLKOUT period in ns for EMIFA.

28/ To ensure data setup time, simply program the strobe width wide enough.

29/ AARDY is internally synchronized. To use AARDY as an asynchronous input, the pulse width of the AARDY signal should be
at least 2E to ensure setup and hold time is met.
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TABLE I. Electrical performance characteristics - Continued.

30/ RS = Read setup, RST = Read strobe, RH = Read hold, WS = Write setup, WST = Write strobe, WH = Write hold. These
parameters are programmed via EMIFA CE configuration registers (CEnCFG).

31/ Select signals for EMIFA include: ACEx, ABE[7:0], AEA[19:0], ABA[1:0]; and for EMIFA writes, also include AR/ W,
AED[63:0].

32/ The following parameters are programmable via the EMIFA CE configuration registers (CEnCFG):

- Read latency (R_LTNCY):0-, 1-, 2-, or 3-cycle read latency

- Write latency (W_LTNCY):0-, 1-, 2-, or 3-cycle write latency

- ACEx assertion length (CE_EXT): For standard SBSRAM or ZBT SRAM interface, ACEx goes inactive after final
command has been issued (CE_EXT = 0). For synchronous FIFO interface with glue, ACEx is active when ASOE is
active (CE_EXT=1)

- Function of ASADS / ASRE (R_ENABLE): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE acts as
ASADS with deselect cycles (R_ENABLE = 0). For FIFO interface, ASADS / ASRE acts as ASRE with NO deselect
cycles (R_ENABLE = 1).

33/ E =the EMIF input clock (ECLKIN) period in ns for EMIFA.

34/ EMIFA bus consists of: ACE[5: 2], ABE[7:0], AED[63:0], AEA[19:0], ABA[1:0], AR/W , ASADS / ASRE , AAOE /ASOE ,
and AAWE /ASWE .

35/ All pending EMIF transactions are allowed to complete before HOLDA is asserted. If no bus transactions are occurring, then
the minimum delay time can be achieved.

36/ The I’c pins SDA and SCL do not feature fail-safe I/O buffers. These pins could potentially draw current when the device is
powered down.

37/ A fast mode I2C bus device can be used in a standard mode 12C bus system, but the requirement tsyspa-scLhy = 250 ns must
then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If such a
device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line t; max + tsyspa-scLH) =
1000 + 250 = 1250 ns (according to the standard mode I°C bus specification) before the SCL line is released.

38/ A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the Viumin of the SCL signal) to
bridge the undefined region of the falling edge of SCL

39/ The maximum tyspa-scLL) has only to be met if the device does not stretch the low period [twscLw) of the SCL signal.

40/ C, = total capacitance of one bus line in pF. If mixed with HS mode devices, faster fall time are allowed.

41/ HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2:[NOT(HDS1 XOR HDS2)] OR HCS.

42/ m = sysclk3 PERIOD = 6/cpu CLOCK FREQUENCY IN NS. For example, when running parts at 1000 MHz, use M = 6 ns.

43/ Select signals include: HCNTL[1:0] and HR/W . For HPI116 mode only, select signals also include HHWIL

44/ CLKRP = CLKXP =FSRP = FSXP = 0. If polarity of any of the signals is inverted, then the timing references of that signal
are also inverted.

45/ Use whichever value is greater. Minimum CLKR/X cycle times must be met, even when CLKR/X is generated by an internal
clock source. Minimum CLRK/X cycle times are based on internal logic speed; the maximum usable speed may be lower
due to EDMA limitations and AC timing requirements.

46/ This parameter applies to the maximum McBSP frequency. Operate serial clock (CLKR/X) in the reasonable range of 40/60
duty cycle.

47/ Minimum delay times also represent minimum output hold times.

48/ The CLKS signal is shared by both McBSPO and McBSP1 on this device.

49/ Minimum CLKR/X cycle times must be met, even when CLKR/X is generated by an internal clock source. Minimum CLRK/X
cycle times are based on internal logic speed; the maximum usable speed may be lower due to EDMA limitations and AC
timing requirements.

50/ Use whichever value is greater.
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59/
60/
61/
62/
63/
64/
65/

TABLE |. Electrical performance characteristics - Continued.

C=HorL
S = Sample rate generator input clock = 6P if CLKSM = 1 (P = 1/CPU clock frequency)
= Sample rate generator input clock = P_clks if CLKSM = 0 (P_clks = CLKS period)
T = CLKX period = (1 + CLKGDV) * S
H = CLKX high pulse width = (CLKGDV/2 + 1) * S if CLKGDV is even
= (CLKGDV + 1)/2 * S if CLKGDV is odd
L = CLKX low pulse width = (CLKGDV/2) * S if CLKGDV is even
= (CLKGDV + 1)/2 * S if CLKGDV is odd

CLKGDV should be set appropriately to ensure the McBSP bit rate does not exceed the maximum limit (see 49/ above).
Extra delay from CLKX high to DX valid applies only to the first data bit of a device, if and only if DXENA = 1 in SPCR.

If DXENA =0,thenD1=D2=0

If DXENA = 1, then D1 = 6P, D2 = 12P
Extra delay from FSX high to DX valid applies only to the first data bit of a device, if and only if DXENA = 1 in SPCR.

If DXENA =0, thenD1=D2=0

If DXENA = 1, then D1 = 6P, D2 = 12P
For all SPI Slave mode, CLKG is programmed as 4 of the CPU clock by setting CLKSM = CLKGDV = 1
FSRP = FSXP = 1. As a SPI Master, FSX is inverted to provide active low slave enable output. As a Slave, the active low
signal input on FSX and FSR is inverted before being used internally.

CLKXM = FSXM = 1, CLKRM = FSRM = 0 for Master McBSP

CLKXM = CLKRM =FSXM = FSRM = 0 for Slave McBSP
FSX should be low before the rising edge of clock to enable Slave devices and then begin a SPI transfer at the rising edge of
the Master clock (CLKX).
For MII, receive selected signals include: MRXD[3:0], MRXDV, and MRXER. For GMII, receive selected signals include:
MRXDI[7:0], MRXDV, and MRXER.
For MII, transmit selected signals include: MTXD[3:0] and MTXEN. For GMII, transmit selected signals include: GMTXD[7:0],
and MTXEN.
For GMII, transmit selected signals include: GMTXD[7:0], and MTXEN.
For RMII, transmit selected signals include: MTXD[1:0] and MTXEN.
For RMII, receive selected signals include: MRXDI[1:0], MRXER, and MCRSDV.
For RGMII, receive selected signals include: RXD[3:0], and MXCTL.
For RGMII, transmit selected signals include: TXD[3:0], and TXCTL.
The reference points for the rise and fall transitions are measured at V. MAX and V|4 MIN.
The pulse width given is sufficient to generate a CPU interrupt or an EDMA event. However, if a user wants to have DSP
recognize the GPIx changes through software poliing of the HGPIO register, the GPIx duration must be extended to at least
24P to allow DSP enough time to access the GPIO register through CFGBUS.
This parameter value should not be used as a maximum performance specification. Actual performance of back-to-back
accesses of the GPIO is dependent upon internal bus activity.
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Case X

D/E =

I‘i Dl/E14—|

1> ¥ SEATING PLANE

~H

HEAT Al
SLUG

T

PIN Al
s IDENTIFIER N 1_*_

|

11 1

i '

AJ OOOOOOOOOO&AO OOOOOOOOOOOOO$
AH 0000000000000H00000000000000
AG 0000000000000H00000000000000
000000 00000900000000000000

AE 0000000000000H00000000000000
AD 0000000000000H00000000000000
AC 0000000000000900000000000000
AB oo o 0000000
AA 000000 0000000
Y 000000 0000000

W| 0000000 00000000 0000000 -
v 0000000 000000000 0000000 -

U| 0oooo0o00 000000000 0000000
TR 0000000 OgOO oggo 0000000
P 0000000 000090000 0000000
N| 0000000 000000000 0000000
M 0000000 000000000 0000000
L | ooo000O0 000090000 0000000
K 0000000 0000000
J| oooooo00 0000000
H 0000000 0000000
G| 00000000000000900000000000000
F 00000000000000900000000000000
E| 000000000000009000000000000000
D 00000000000000900000000000000
C | 00000000000000900000000000000
B 00000000000000H0OO0000000000000
A| 00000000000000H00000000000000
1 3 5 7 911131517192123252729

[®[20.1000]

111
2 4 6 B8 10121416 182022242628

BOTTOM VIEW

Notes:
1. This drawing is subject to change without notice.

2. Thermally enhanced plastic package with heat slug (HSL).

3.  Flip chip application only.

FIGURE 1. Case outline.

Symbol Millimeters Symbol Millimeters
Min Max Min Max
A 3.10 D/E 23.90 24.10
A1l 1.09 NOM D1 2240 TYP
A2 0.35 0.45 e 0.80 BSC
b 0.45 0.55

-

ol
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Case X

o E
-
—_—
I I
e ]
-—-“"-—-
T ]
——
_—--‘-“-
—— : !
- -
AT 3 4 s ] 7 8 9 10 n 12 13 14 5|
URADDR4/ | URADDRY | URADDR2/
Pl P | PRy | PRne | URADDRY s | Ovoom | Vs RSw0s | Vs Voo Ves Voo | P
GP[2) GP[15] GP{14)
UXCLK/
UXADDRY UXDATA7/ N
N| CVoomon Ves MDIO MTCLKY MTXD7 RSV29 RSV2B RSVD4 CVmo Vs CVpo Vs
RMREFCLK
UXDATAD
URDATAT/ | UXDATAS | UXDATAZ | UXADDRa/ M
M| mTxow cv, V, oV, v CVy
M MRXD? | MTXD8 | MTxD2 | MOCLK Vs OV o s L] s oo
RMTXDO
UXDATAY/
1| URDATA4Z. | URDATAS/ | UXDATAM UXDATAS! v v v oV v L
MRXDA : MTXD MTXDV 5 | DVooxwon 58 88 CVo 's8 (] 58
amrxpr | MO
UXSOC/ | UXDATAY | UXCLAW K
K
Voo Ves mcoL | mmxos | ewrek | VS Voo
URDATAW/ URCLAV/ | UXENB/
J "’m MRXDO/ u::ﬂ::y MCRS/ | MTXEN' | Ovpom Vas 4
RMRXDOD RMCRSDV | RMTXEN
URCLK | UrnaTag | URDATAN | URSOG! | gy H
H K MRXDY | MRXER/ ov Vss DVioots
RMRXD1 RMRXER
G Vss DVoon CLKINZ RSVO7 Vas DVpo1s Vsg DVpona Vss DVpow Vss DVooie Vss DVoows Vss G
Fl mrsvia RSV13 | OVpowswon|  Vss DVoois Vss DVeots Vss DED11 Vss DVpoia Ves OVopis Vss OVpow | F
E| RGRXDO | RGRXD1 | RGRXC | RGRXD2 Vss RSV Vas DSODQS1 | DED1D DVpps | DSDDQSO | DVoois RSV18 BCEd DBA2 E
o Vss DVposs | RGTXCTL | RGTXC DVpois RSVIS DED14 | DSDDOST DED® pED? | OSDDGS0 | DED3 BSDCAS | DSDCKE DBA1 D
C| RGRXD3 | RGRXCTL | RGTXD2 |RGREFCLK| Vss RSV25 DED1S | DSDDQM1 | DED8 pepé | psopamo | DED2 | DSDRAS | Veerssm | DBAD c
psooa ]} DSOWE DOR2 DEA13 B
Bl g Vrepsm, | RGTXD1 | RGMOCLK | DVoois RSV24 DED12 DVpots GATE DEDS DVposs DE CLKOUT
0SDDQ bor2
Al DVpoys | RGTAD3 | RGTXDO | RGMDIO PLLV2 RSV21 DED13 Vas GATED DED4 Vss DEDO AVoLLt EROUT DEA12 A

FIGURE 2. Terminal connections.
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. B 17 18 19 20 27 2 23 E— % — 26 __ A 28 29
AEAR AEATS! | AEAIS
P Vss CVgo Vss CVoo RSVI0 RSV | o eea | BOOT | AECLON | OVoom vss |P
- MODEO _SEL
AEATYY
N CVoo Vss CVpo Vss Vss DVopx BOOT AHOLDA AEAT CLKINT | AECLKIN |N
MODE3
AEATD/ AEAY
M Vss CVoo Vss CVpp DVpp: Vss MACSEL1 Vss MACsELD | DVoom vss M
AEAIT! | AEAtB/ o
L CVoo Vss CVpa Vsg Vss DVpom 800T BOOT | ABUSREQ | ABE4 AgEs L
MODE1 | MODE2
K DVpom Vg AED33 | ABEB AED32 AED34 AARDY |[K
4 Vss DVooms | AEDS8 | Aepss | AED44 | aepez | aEDeo |4
H DVpoz Vss AED4? AED45 AED43 DVpox ves |H
G | DVpoie Vss DVpota Vs DVpoia Vss DVpo1e Vss DVposs | AEDSS AEDS54 AEDS0 AED48 AED3S |G
D000 pss | AEpsz | aAepar |F
Fl vss OVopie | RSVIS | DVooie Vss GATES Vss DVoois Vs AEDE) | AEDIS | AE
DSDDQ vV, E
E | pEcOTO | DEA4 Aoz Vss psopasz | oo DVoois | DSDDQS3 | DVpois Vss DVpom | AEDS9 DVooss s
D | opess DEAS DEAD pED1g | D5DOGSZ | DED23 DED27 | DSODGS3 | Rsvn RSVI2 RSVDD AEDST AEDS8 aep3e |D
G| DEas DEAS DEA1 DED18 | DSDDQM2 | DEDZ2 DED26 | DSDDOM3 | RSV12 RSV33 RSVZ3 AEDB1 AEDBO aEp4at | C
B | peato DEAT DEAZ DED16 OVoois DED21 DED25 DVpots DED29 DED31 RSV22 AED49 AEDS1 Vss 8
A | pean | pEopTi DEA3 DED17 Vss DED20 DED24 Vss DED28 DED30 |DVeoumion| AED62 AED53 DVpom |2
15 17 18 19 2 21 22 23 24 25 28 27 28 29

FIGURE 2. Terminal connections - Continued.
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15

LY] - GPls| FSX0 CLKS 0RO TINPLL | DVpoxm Vss TCK ™S RSVZz8 | Rsveo 5";‘3[';';” Vss Voom | A
AHl g GPay ESR0 N g:[:; TINPLO TRST 1o Tou EMUI? | Rsver | Emute EMUS | DVpom Vss AH
AG FSx1/ oxi RIOER AG
CLKRO GP|7) GP(§) CLKX0 TOUuTL1 EMUS EMUZ RSV38 RSV39 DOVpos Vss RESET
GP[11] GP{9]
HOtr | cukRy | cukxw
AF v, MUO TOUTLO EMU4 EMU7 EMU14 POR RIOCLK | AF
DVoon ss ADT1 aPp] GPE) Dx0 E EMU3 EMUB
Ag| Ho22 Hoo/ b Vss FSRY DVoom Vss OVpow | EMUIS | EMu12 EMU1 EMUS EMUtB |RESETSTAT| Dvpom | AE
AD22 ADO AD10 GP[10]
woz | Ho28 HDS/ HDY i D
AD AD2 ADDS ADS D3 DVoom Vgs DVpoxm EMU13 RSV3IT EMU10 RSVI8 EMUT1 Ves DVpom Vss
ac| HOI HD1Y HD2Y HO2e/ HO27! e
AD1B AD13 ADZ3 AD29 AD27 DOVoox Vas Vs Woon Ves DBVoon Vss Voo Ve Aooa
as| HOUT HD1S/ HDS/ HD7/ HD Ves Voo A8
ADA7 AD15 ADY ADT AD1
HO3M/ HD28/ HD3O
LI v, DV v, AA
box 58 ADI1 AD28 AD30 box =
HD26/ HD1B HD18/ WD/ HD4/
Y Ve v, ¥
AD28 AD18 AD18 ADG AD4 - OVoon
HD24/ HD20/ HD14/ HDB/ HDZ
w RSVO3 Vi Vi cv, v, oV Vss w
AD24 AD20 AD14 ADB AD2 ss ss o 58 oo
vl ov v HHWIL/ | HD12/ RSVO2 Vas oV, oV Vi cv \Z DVoprw | V
oo s PCLK AD12 s 003 ‘oo 58 D0 s
GBS AOE/ AINT! HCNTLY | HCNTLO FACS/ v
Y\ pemer | pueRm | PERAME | POEVEEL | PSTOP | PPERR | VS Vss Vo Vas Voo Vss
T| Rsvis RSV18 m"“s“ miiﬂjir ;SEBNW Vss DVpom CVoo Vss CVpo Vss Vo | T
URADDROY | URADDR1/
UXADDR1/
R| DVoon Vss PIDSEL FGNT! FAST/ DVoon Ves Vss CVpo Vss CVoo Vss R
GP12) | GP[13)
T 10 1 12 1 " 15

FIGURE 2. Terminal connections - Continued.
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Case X

16 17 18 19 20 21 22 ba] 24 25 26 b4 28 29
Al Vss AVpor RIORX2 RIORXZ Vss RIORX1 RIORX1 AVpgT Vs DVoon AEDS AEDS AED20 DVpoms | AJ
AH | DVpom RIORX3 | RIORX3 Vss AVpor Vss © RIORX0 | RIORX0 DVpos Vss AED14 AED2 AED18 Vss AH
AG Vss DVpon RIOTX2 RIGTYZ Vs RIGTXT RIOTX1 DVpom Vss AED3 SCL AEDS AED18 AED30 | AG
AF | DVpom | RIOTX3 | RioT@ Vss AVpor Vss RIGOTX0 | RIOTXD | DVpom AED1 SDA AED10 AED15 AEDI9 | AF
AE Ves AVpor Vss AVpar Vss RSV17 Vss AVpor Vss AED7 AED12 AED4 AED13 AED17 |AE
AD | AVpoa Ves DVoon Vss DVoonr Vss DVoon Vss DVposs AEDO AED11 AEDB AED22 AED21 |AD
AC Vss AVooA Ve DVpom Vss DVpoom Vss OVoom Vsg AED24 AED28 AED28 Vss DVipoas | AC
AB Vss OVoos A&"\Eﬁig AEDZY AED2s | Aep2? | AED2 |AB
AA DVoon Vss ABET ABED AEDI ABEZ ABEI | AA
¥ v oV AADE/ v
'ss () RSV43 RSV42 RSV44 Pt PCI_EN
W | DVooiz Vsg DVpoiz Vs DVoom Vss ARW ACE] ACE2 RSV41 ABET (W
vI o v DVpoRu Ves CVoo Ves Voo | N:'::"E" o g"m ATES ACES  |AECLKOUT|V
AEAS!
AEAW 1 AEAS/ B
U | OVvoom Ves CVoo Vss DVoox Vss CFGGPO c:?em poigs | Meese1 | Rsvao U
_EN
AEAZS
T Vss CVoo Ve CVpo Vs DVpom AEAT1 CcFaaP? AEAY  Isysclxout| PVt | T
_EN
v ASADS! | AEMIY | AEA1Y
R| cv v v v v v HP1_ ! ! AROD |R
o = o s oo = wiotH | ASRE | LENDIAN |uToPiA_EN
’ 18 17 18 19 20 21 2 23 24 25 zs_’__,‘_zz_—-——zr“”'ig

FIGURE 2. Terminal connections - Continued.
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L1P CACHE/SRAM

256

L1 PROGRAM MEMORY CONTROLLER
L2 MEMORY 256 CACHE CONTROL
CONTROLLER BANDHIDTH MANAGEMENT ADVANCED EVENT
TRIGGERING
L2 256 MEMORY PROTECTION o
CACHE/ CACHE
SRAM CONTROL
256 256
BANDWIDTH
MANAGEMENT C64x+CPU
INTERNAL | 256
ROM MEMORY INSTRUCTION FETCH
SEE NOTE PROTECTION 256
IDﬁl SLOOP BUFFER
16/32-BIT INSTRUCTION DISPATCH
INSTRUCTION DECODE
DATA PATH 1 DATA PATH 2
128 M1 M2
L1 | st|xx|o1]|[loz|xx|s2]r2
XX XX
EXTERNAL
XTERNA [A REGISTER FILE ||| B REGISTER FILE |
CONTROLLER
10 CHIP 32 CONFIGURATION 256 64 64
REGISTERS REGISTERS
128 L1 DATA MEMORY CONTROLLER INTERRUPT
SLAVE DMA CACHE CONTROL AND EXCEPTION
10 PRIMARY CONTROLLER
SWITCH FABRIC| 128 on BANDWIDTH MANAGEMENT
MASTER DMA NEMORY PROTECTION POWER CONTROL

Notes:

32

L1D CACHE/SRAM

1.  McBSPs: Framing Chips — H.100, MVIP, SCSA, T1, E1; AC97 Devices; SPI Devices; Codecs.

FIGURE 3. Block diagram - Continued.
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TESTER PIN ELETRONICS
DATA SHEET TIMING

REFERENCE POINT

20 3.5 nH OUTPUT
TRANSMISSION LINE UNDER
: TEST
4.0 pF 1.85 pF Z0 = 500
"T T 7 seewon A

TEST LOAD CIRCUIT FOR AC TIMING MEASUREMENTS

Notes:

1. The data sheet provides timing at the device pin. For output timing analysis, the tester pin electronics and its transmission line
effects must be taken into account. A transmission line with a delay of 2 ns or longer can be used to produce the desired
transmission line is intended as a load only. It is not necessary to add or subtract the transmission line delay (2 ns or longer)
from the data sheet timings.

Input requirements in this data sheet are tested with an input slew rate of < 4 Volts per nanosecond ($ V/ns) at the device pin.

7{ * Vref=1'5 v

INPUT AND OUTPUT VOLTAGE REFERENCE LEVELS FOR AC TIMING MEASUREMENTS

v

ref‘=vIHMINl°r VUHMIN]

Vref‘=vIL

MAX lor VDL MAX)

RISE AND FALL TRANSITION TIME VOLTAGE REFERENCE LEVELS

FIGURE 4. Test load circuit for AC timing measurements.

£ £¢ ¢ rea

oV 0D33 j 7 7 7 7

-.I 1 I‘- L LL F{a L
“oz___ £ 777 ’ G NO.

~ 2
ALL OTHER I‘- 46 {5 45 56 ,07649

POWER SUPPLIES
32
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FIGURE 5. Timing waveforms.

——I 1 2
M T R AR R R A AR

NMI INTERRUPT TIMING

FIGURE 6. Timing waveforms.

ckint AANANNAANNAANANANNANANANNAANNANANANANANANNNANNN
ckive AANANNAANNAANAANNANAANNAANNAANANNAANNAANNN

4
i

4
i

o s

RESET [
% . #

<4 1

SEE NOTES
1 AND 2

RESETSTAT

DEVICE
CONFIGURATION
PINS
SEE NOTE 3

Notes:
RESET should only be used after device has been powered up. For more details on the use of the RESET pin, see

manufacturer data.
A reset signal internally during a Warm Reset. This internal reset signal ha s the same effect as the RESET pin during a

2.
Warm Reset.
3. Boot and device configurations Inputs (during reset) include: AEA[19:0], ABA[1:0], and PCI_EN.
FIGURE 7. Timing waveforms.
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SUPPLIES RAMPING |

POWER POWER SUPPLIES STABLE

CLKIN1

PCLK X%

POR

RESET

RESETSTAT

SYSREFCLK
(PLL1C)
TR XXX TTXAA IS

ONASAANEEAASEN

SYSCLKZ

OO X
o

SYSCLK3
SYSCLK4

SYSCLKS
AECLKOUT X3
(INTERNAL)

BOOT AND DEVICE
CONFIGURATION
PINS

ZGROUP

XX RAXRXTXRXXRXRRR)
% unDEFTNED LR

LOW GROUP & LOW

4f
HIGH

HIGH GROUP

CLKINZ

P

INTERNAL RESET
pPLL2C

I AN T S— 5
(PLL2C)  SR.UNDEF INED XRAKRXRAOKRARN . PLL2 UNLOCKED
.,

X

PLL2 UNLOCKED - SEE NOTE 1

SYSCLK1 ¥
(PLL2C)

4
s

cLOCK VALID/\

A

CLOCK VALID

° PLL2 UNLOCKED X
45

£
s

SEE NOTE 2

POWER-UP TIMING

Notes:
1. SYSREFCLK of the PLL2 controller runs at CLKIN2 x10.
2. SYSCLK1 of PLL2 controller runs at SYSREFCLK/2 (default).
3. Power supplies, CLKIN1, CLKIN2 (if used), and PCLK (if used) must be stable before the start of tuwpor).
4. Do not tie the RESET and POR pins together.
5. The RESET pin can be brought high after POR pin has been brought high. In this case, the RESET pin must be held low

for a minimum of twreser) after the POR pin has been brought high.

FIGURE 8. Timing waveforms.
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N =N S

D 4-—||—-

CLKIN1 TIMING

FIGURE 9. Timing waveforms.

=2~ ~if=-
syscka /SN /N X N N\
(- 4+||+

SYSCLK4 TIMING

FIGURE 10. Timing waveforms.

CLKINZ

r-_s F:j;:;f————-1 —-1{-—4
7 — ]

CLKIN2 TIMING

FIGURE 11. Timing waveforms.

= L
-3

AECLKIN/_\ A\ X _;"l‘_ \ ,
4]

AECLKIN TIMING FOR EMIFA

FIGURE 12. Timing waveforms.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07649

REV A PAGE 35




AECLKIN =\ / \ I X / \ / \_/_\

Js _.IG 2 l 3 4 a
B = =
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FIGURE 13. Timing waveforms.
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AEA : 0 )/ TYYVIYYYYYYYYYYYYY
9 0 ADORESS

AED[63:0) ¥READ

lO——I |- 10—
AADE/ASDE

SEE NOTE 1 \

AAWE/ASWE
SEE NOTE 1

AR/H

SEEAANRODTYE 2 DEASSERTED

ASYNCHRONDUS MEMORY READ TIMING FOR EMIFA

Notes:

1. AAOE / ASOE and AAWE /ASWE operate as AAOE (identified under select signals) and AAWE , respectively, during

asynchronous memory accesses.
2. Polarity of the AARDY signal is programmable through the AP field of the EMIFA Async Wait Cycle Configuration register

(AWCC).
FIGURE 14. Timing waveforms.
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AECLKOUT

j— 12

|<-

le— 12

A

sy,
ABEL7:0] (RN

BYTE ENABLES

=

<—12——|

AEA[19:0)/%x%x

ABA[1:0) X ADDRESS )m
c—lZ——|
AED(63:0) SRARKRRRKTRKD WRITE DATA X
AAOE/ASOE
SEE NOTE 1
13 —e I‘- 13— |-
AAWE/ASWE N
SEE NOTE 1 4
<—11——| I’_lz_.
AR/W X '
SEEAANRODTYE 2 DEASSERTED

ASYNCHRONOUS MEMORY WRITE TIMING FOR EMIFA

Notes:

1. AAOE / ASOE and AAWE / ASWE operate as AAOE (identified under select signals) and AAWE , respectively, during

asynchronous memory accesses.

2. Polarity of the AARDY signal is programmable through the AP field of the EMIFA Async Wait Cycle Configuration register

(AWCC).

FIGURE 15. Timing waveforms.
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| READ LATENCY=1 |

AECLKOUT

-—1|—-

TN S S

N S

ACEx Y #
- 2 |<‘ - 3 l-—
ABE(7:0) R ser X B2 X BE3 X BE4 X Ry
q |¢— -—I 5
AEA[19:01/ @( EA X EA2 X EA3 X EA4 XXX XX XX XX XXXXXXXXXXAE
ABA[1:0) 1 CLXAGOAOAOAXACOAXAOAUKNKX
~—|/ 6 7
AED(63:0) (o1 X 02 X 03 X o0 )
-= 8 I‘- -= 8 In—
ASADS/ASRE —\ 7,(
SEE NOTE 2
- e |" --{g |4-
AAQE/ASOE \ / \ ,(
SEE NOTE 2
AAWE/ASWE
SEE NOTE 2

PROGRAMMABLE SYNCHRONOUS INTERFACE READ TIMING FOR EMIFA(WITH READ LATENCY=2)
SEE NOTE 1

Notes:

1. The following parameters are programmable via the EMIFA Chip Select n Configuration Register (CESECn):
- Read latency(R_LTNCY): 1-, 2-, or 3-cycle read latency.
- Write latency (W-LTNCY): 0-, 1-, 2-, or 3-cycle write latency

- ACEx assertion length (CE_EXT): For standard SBSRAM or ZBT SRAM interface, ACEx goes inactive after the final

command has been issue (CE_EXT = 0). For synchronous FIFO interface, ACEXx is active when ASOE is active

(CE_EXT = 1).

- Function of ASADS / ASRE (R_ENABLE): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE act as
ASADS with deselect cycle (R_ENABLE = 0). For FIFO interface ASADS / ASRE acts as SRE with NO deselect

cycles (R_ENABLE = 1).

- In this figure R_LTNCY =2, CE_EXT =0, R_ENABLE =0 and SSEL =1.
2. AAOE/ASOE and AAWE /ASWE operate as ASOE , and ASWE , respectively, during programmable synchronous

interface accesses.

FIGURE 16. Timing waveforms.
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Notes:

rectkou \ A N4 L/ L/ L/ UF U\
—— 1|<- -1 I_—

ACEx by #
-2~ -3
ABE(7:0) ¥  BEL X BE2 X BE3Z X
-—4|¢-
AEA[19:01/
NS B _enr X_eaz X_eas X

10|—— ——10|-— ——11|——
AED[63:0] &
-8 - 8 '—~
ASADS/ASRE I__

SEE NOTE 2 \ /
AAQE/ASOE

SEE NOTE 2

——12|‘ ——12’<~

AAWE/ASKWE \ /7
SEE NOTE 2

PROGRAMMABLE SYNCHRONOUS INTERFACE WRITE TIMING FOR EMIFA(WITH WRITE LATENCY=0)

SEE NOTE 1

1. The following parameters are programmable via the EMIFA Chip Select n Configuration Register (CESECn):

Read latency(R_LTNCY): 1-, 2-, or 3-cycle read latency.
Write latency (W-LTNCY): 0-, 1-, 2-, or 3-cycle write latency

ACEXx assertion length (CE_EXT): For standard SBSRAM or ZBT SRAM interface, ACEx goes inactive after the final

command has been issue (CE_EXT = 0). For synchronous FIFO interface, ACEx is active when ASOE is active
(CE_EXT =1).

Function of ASADS / ASRE (R_ENABLE): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE act as
ASADS with deselect cycle (R_ENABLE = 0). For FIFO interface ASADS / ASRE acts as SRE with NO deselect
cycles (R_ENABLE = 1).

In this figure W_LTNCY = 0, CE_EXT = 0, R_ENABLE =0 and SSEL = 1.

2. AAOE/ASOE and AAWE /ASWE operate as ASOE , and ASWE , respectively, during programmable synchronous
interface accesses.

FIGURE 17. Timing waveforms.
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WRITE

LATENCY=1
SEE

| NOTE 2

ACEx

ABEL7:01 R X_Be2 X BE3 X AR
—- 4
AEA[19:0)/ ZRXXXXXXRXXXXXXXXXXYX XX R TXXXLXIIAN
ABAL1:0] XXX EAl X EA2 X EA3 X OB
10 =11 |‘-
AED(63:0) SRR 01 X0z} o5 X0 p———
—- g I‘_ ——I 8 |——
ASADS/ASRE % /7
SEE NOTE 2
AADE/ASOE
SEE NOTE 2
—--{12 I‘ —--{12 I——
AAWE/ASWE
SEE NOTE 2 X #

PROGRAMMABLE SYNCHRONOUS INTERFACE WRITE TIMING FOR EMIFA(WITH WRITE LATENCY=1)
SEE NOTE 1

Notes:

1. The following parameters are programmable via the EMIFA Chip Select n Configuration Register (CESECn):
- Read latency(R_LTNCY): 1-, 2-, or 3-cycle read latency.

- Write latency (W-LTNCY): 0-, 1-, 2-, or 3-cycle write latency

- ACEx assertion length (CE_EXT): For standard SBSRAM or ZBT SRAM interface, ACEx goes inactive after the final
command has been issue (CE_EXT = 0). For synchronous FIFO interface, ACEx is active when ASOE is active

(CE_EXT = 1).

- Function of ASADS / ASRE (R_ENABLE): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE act as
ASADS with deselect cycle (R_ENABLE = 0). For FIFO interface ASADS / ASRE acts as SRE with NO deselect

cycles (R_ENABLE = 1).

- In this figure W_LTNCY =1, CE_EXT =0, R_ENABLE = 0 and SSEL = 1.
2. AAOE/ASOE and AAWE /ASWE operate as ASOE , and ASWE , respectively, during programmable synchronous

interface accesses.

FIGURE 18. Timing waveforms.
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DSP OWNS BUS

EXTERNAL REQUESTOR 03P DWNS BUS

OWNS BUS
3
HOLD X 4
- e - 5 I—-
HOLDA X £
1 f— 4 —e

EMIF BUS
SEE NOTE 1 DsP osP
secckotr \ L/ L/ L /] S\ S\

HOLD/HOLDA TIMING FOR EMIFA

Notes:

1. EMIFA Bus consists of: ACE[5: 2], ABE[7 : 0], AED[63:0], AEA[19:0], ABA[1:0], AR/W , ASADS /ASRE , AAOE / ASOE ,

and AAWE/ASWE .

FIGURE 19. Timing waveforms.
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BUSREQ TIMING FOR EMIFA

FIGURE 20. Timing waveforms.
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FIGURE 21. Timing waveforms.
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FIGURE 22. Timing waveforms.
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HR/H m 0 RO RN

I I I

HSTROBE
SEE NOTE 1 X 7 N F

i . . 52
HD(15:0)

-7 38
—-4-—'
HRDY " Y
SEE NOTE 2

READ TIMING (HAS NOT USED,TIED HIGH)

Note:
1. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
2. Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-
incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer
data.

FIGURE 23. Timing waveforms.
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HCS %

HAS

HCNTL[1:0)

T XX XXX
HR/W QX8 UK SRSEEOES BN

HHWIL SRR

ottt e

t— 9 —otn— 1) 37 10-e=

37 13 -t 14 13
HSTROBE —l _—I

SEE NOTE 1 \—/ \'\_7(7

-1 -1
-—3'<— 2 ——3'—- 2
4—|7 38
- 36 |‘— ls— G
HRDY 7,( sk
SEE NOTE 2

READ TIMING (HAS USED)

Note:

1. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
2. Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-

incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer
data.

FIGURE 24. Timing waveforms.
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HAS
HCNTL(1:0) B AR KKK SAA AR

OO00OOOOOOOOOOAOOOOOOONXXXX

HHWIL 300 NN X8

HSTROBE
SEE NOTE 1 7 Y

18 =18

-117 -11 e
HD(15:0) D

34 lee— 34
35 38 5 -5
- 4 PF

HRDY
SEE NOTE 2

WRITE TIMING [HAS NOT USED,TIED HIGH)

Note:

1. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
2. Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-

incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer
data.

FIGURE 25. Timing waveforms.
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HCS
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HCNTL(1:0]

HR/W

HHWIL

HSTROBE
SEE NOTE 1

HD(15:01

HRDY

SEE NOTE 2

Note:

-—I 11 ’—I— 12 ’—I—
S TRRRXKXRRRXXRRRXKY
TRRBK R0
»I 11 12
e AR OO
-| 11 12 - 11 12
A0 00000000000 00000000 0000000000000 0 0000040004
LR A R KKK KRN
o 9 |-
9 10 37 10-=
37 13 T 14 13 ——l
- 17 18 —— 17 18
£ FaE—
o o
f——
35 34 34
36 ————I 38 5 I—- -5 |¢—

N X

WRITE TIMING (HAS USED)

HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-

incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer

data.

FIGURE 26. Timing waveforms.
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HAS

{INPUT)
HCNTLL1:0) XXXRXOR (XK KRR KRR KR KR XK KR KRR XK KX KX KX XXX KX KX XXX XK X KX
B A e e et

{INPUT) CRXXXXXXY

HR/W

(INPUT) M

13
|

HSTROBE ——————
(INPUT) 7'(

SEE NOTE 1 o, |
HCS X /
(INPUT)

HD[31:0] W

(OUTPUT)
Id— 7 —a=|
6 38 =
- i K
HRDY 7!(‘_ \
(OUTPUT)
SEE NOTE 2

HPI32 READ TIMING (HAS NOT USED,TIED HIGH)

Note:
HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.

1.
Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-
incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer

data.
3. The timing twnsten), HSTROBE high pulse duration, must be met between consecutive HPI accesses in HPI32 mode.
FIGURE 27. Timing waveforms.
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HR/W
(INPUT) RO
9= 13 i
HSTROBE \ ;I{
(INPUT)

SEE NOTE 1 37 I|=
HCS X /

(INPUT)

HD[31:01 } W
(OUTPUT)
|<—7——

6 38 =
- 36 -
HRDY '<__/ \
(QUTPUT)

SEE NOTE 2

HPI32 READ TIMING (HAS USED)

Note:

HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
2. Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-

incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer

data.
3. The timing twnsten), HSTROBE high pulse duration, must be met between consecutive HPI accesses in HPI32 mode.

FIGURE 28. Timing waveforms.
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(INPUT)
16
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L i e e e

(INPUT)
HR/W B R XY XX R XXX XXX LI XTKXTKAXYYX
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_ 13 |
HSTROBE |
(INPUT) F
SEE NOTE 1 37
HCS ) T
(INPUT)
17 18
HD(31:01]
(INPUT)
38 34 {
35 -1 -5
o ] |
HRDY
(OUTPUT) T S A
SEE NOTE 2

HPI32 WRITE TIMING (HAS NOT USED,TIED HIGH)

Note:

1. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
2. Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-

incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer

data.

3. The timing twnsten), HSTROBE high pulse duration, must be met between consecutive HPI accesses in HPI32 mode.

FIGURE 29. Timing waveforms.
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HR/W
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SEE NOTE 1
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SEE NOTE 2

Note:
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m 00;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0‘0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0'
g - 13 i

37
|

X

5

——

36 r*
X

38

HPI32 WRITE TIMING [HAS USED)

1. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2: [NOT (HDS1 XOR HDS2)] OR HCS.
2. Depending on the type of write or read operation (HPID without auto-incrementing; HPIA, HPIC, or HPID with auto-

incrementing) and the state of the FIFO, transitions on HRDY may or may not occur. For more detailed see manufacturer

data.

3. The timing twnsten), HSTROBE high pulse duration, must be met between consecutive HPI accesses in HPI32 mode.

FIGURE 30. Timing waveforms.
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MCBSP TIMING
SEE NOTE 2

Note:
1. Parameter No. 13 applies to the first data bit only when XDATDLY # 0.
2. The CLKS signal is shared by both McBSPO and McBSP1 on this device.

FIGURE 31. Timing waveforms.
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FIGURE 32. Timing waveforms.
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FIGURE 33. Timing waveforms.
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FIGURE 34. Timing waveforms.
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FIGURE 35. Timing waveforms.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07649
REV A PAGE 51




CLKX _\_/

N\
= N

N
7
-]
xm\l‘

\
,I

@Innla(ln 2]><[n 3]><(n 4]><:

—t s

4
__ N
DR _BIT 0 ) G

IT(n-1¥ (n-2) X (n-3) X (n-41 X

McBSP TIMING AS SPI MASTER OR SLAVE:

CLKSTP=11b, CLKXP=1

FIGURE 36. Timing waveforms.
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FIGURE 37. Timing waveforms.
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FIGURE 38. Timing waveforms.
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FIGURE 39. Timing waveforms.
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FIGURE 40. Timing waveforms.
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FIGURE 41. Timing waveforms.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07649

REV A PAGE 53




i 1
GMTCLK (OUTPUT) _\—/—\_I

MTXD7-MTXDO, R YRR
MTXEN (OUTPUTS) G KK

EMAC TRANSMIT INTERFACE TIMINGIGMII OPERATION]

FIGURE 42. Timing waveforms.
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FIGURE 43. Timing waveforms.
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FIGURE 44. Timing waveforms.
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FIGURE 45. Timing waveforms.
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FIGURE 46. Timing waveforms.
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SEE NOTE 1

RXCTL
SEE NOTE 1 X roxD X RXERR

X

}xx
X

X X

EMAC RECEIVE INTERFACE TIMING (RGMII OPERATION]

SEE NOTES 1 AND 2

Note:

1. Data and control information is received using both edges of the clocks. RXD[3:0] carries data bits 3-0 on the rising edge of
RXC and data bits 7-4 on the falling edge of RXC. Similarly, RXCTL carries RXDV on rising edge of RXC and RXERR on

falling edge.

2. RXC must be externally delayed relative to the data and control pins.

FIGURE 47. Timing waveforms.
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INTERNAL TXC AT
./— TXC DSP PINS

TXC
(AT DSP)
SEE NOTE 2

TDX(3:0) %57 “ALF-QVTEXZHD HALF-BV'IE)( _—i X X
-

SEE NOTE 1
1 L——LZ
TXCTL
SEE NOTE 1 X 1xeNn X TxeErRR X X X X

EMAC TRANSMIT INTERFACE TIMING (RGMII OPERATION)
SEE NOTES 1 AND 2

Note:

falling edge.
2. RTC delayed internally before being driven to the TXC pin..

FIGURE 48. Timing waveforms.

4——-1
D10 RN XA
(INPUT) KRR BN

MDIO INPUT TIMING

FIGURE 49. Timing waveforms.

H10 R RTRY WRRRRRRXIR
LoUTPUTI KXY XA

MDIO QUTPUT TIMING

FIGURE 50. Timing waveforms.

Data and control information is transmitted using both edges of the clocks. TXD[3:0] carries data bits 3-0 on the rising edge of
TXC and data bits 7-4 on the falling edge of TXC. Similarly, TX_CTL carries TXEN on rising edge of TXC and TXERR on
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FIGURE 51. Timing waveforms.
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FIGURE 52. Timing waveforms.
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FIGURE 53. Timing waveforms.
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1
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2——| 3
UXADDR[4:0)  Ox1F X N X oxifF ¥ N X oxitF X N+l Dx1F
J e
A = 5-—|——7
vxeeay  —/ N | NN A
-—|<-9 I‘—G—ﬁ
UXENB A X

UxsoC —F L

UTOPIA SLAVE TRANSMIT TIMING
SEE NOTE

Note:

1. The UTOPIA slave module has signals that are middle-level signals indicating a high-impedance state (i.e., the UXCLAV

and UXSOC signals).

FIGURE 54. Timing waveforms.

URCLK / \ # \ # \ # \ / \
i |
URDATA(7:0) P48 — H1 X H2 X H3

33—l q

URADDR(4:0) N X oxtF X N+1 X oxtF X N+2 X OxIF

f—— 7
- 5'4— 6 - I‘—B
URCLAV —— N N+1 N+2

-—10"— I-—g—.
URENB # X
f— 11— I—-IZ

wRsoc Y

UTOPIA SLAVE RECEIVE TIMING
SEE NOTE

Note:

1. The UTOPIA slave module has signals that are middle-level signals indicating a high-impedance state (i.e., the URCLAV

and URSOC signals).

FIGURE 55. Timing waveforms.
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GPIO PORT TIMING

FIGURE 56. Timing waveforms.
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FIGURE 57. Timing waveforms.
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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 administrative Device manufacturer Vendor part number

control number 1/ CAGE code

V62/07649-01XA 01295 SM320C6455BGTZEP
V62/07649-02XA 01295 SM320C6455BGTZSEP
V62/07649-03XA 2/ SM320C6455BGTZAEP
V62/07649-04XA 2/ SM320C6455BGTZ7EP
V62/07649-05XA 2/ SM320C6455BGTZ8EP
V62/07649-06XA 2/ SM320C6455BGTZ2EP

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

CAGE code Source of supply
01295 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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