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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 -40°C to +85°C (devices type 01), an operating temperature range of
-40°C to +105°C (device type 02 and 03), and an extended operating temperature range of -55°C to +105°C (device type 04).

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

drawing establishes an administrative control number for identifying

V62/07644 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s). 1/

Device type Generic Clock Rate
01 SM320DM642-EP 720 MHz
02 SM320DM642-EP 600 MHz
03 SM320DM642-EP 500 MHz
04 SM320DM642-EP 720 MHz

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

Outline letter Number of pins
X 548

the item on the engineering documentation:

X A
N
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Circuit function
Video/Imaging fixed point digital signal Processor
Video/lmaging fixed point digital signal Processor

Video/Imaging fixed point digital signal Processor
Video/Imaging 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 vOoltage rangES: (CVDD) «eeeeeeeereeiiuieeeaaiiieeeaieeeeetete e et eeesseeeeesneeeeassteeesaneeeesneeeeaanneeeenn -0.3Vto+1.8V 3/
(DVDD) eteermteerttee et ettt ettt ettt sttt st b e bbb s -0.3Vto+4.0V 3/
Input voltage ranges: (V), (EXCEPE PCI) oo -0.3Vto+4.0V
(VIP)s (PCI) et -0.5VtoDVpp + 0.5V
Output voltage ranges: (Vo) (EXCEPE PCI) ...eeiiiiiiie e -0.3Vto+4.0V
(VOP), (PCI) et s -0.5VtoDVpp + 0.5V
Operating case temperature ranges, (T¢):
DeViCe tYPE 07 ..ot -40°C to +85°C
Device type (A version) (A-02, A-03) .....coouiiiiiiiieeeiee e -40°C to +105°C
DEVICE tYPE 04 ...t e -55°C to +105°C
Storage temperature range, (TSTG) -««e e rreeeerrrremiiiiteiiiiee et e e ettt rre e aba e e e bt e s sneeeesnaneee s -65°C to +150°C
Package temperature cycling:
TEMPEIAtUIE FANGE . ..euvvieieeee ettt e e et e e e e et e e e e e s e s e e e e e s e s snnranreaaeeeanas -40°C to +125°C
NUMDET Of CYCIES ..o e 500

1.4 Recommended operating conditions.

Supply voltage, core (CVpp) (device type 03).....ccoceiiieiiieeiiiiieeeiee e +1.14Vto+1.26V 4/
Supply voltage, core (CVpp) (device type A-03, A-02, 02 and 01)......cceeevvreeeinrerennns +1.36 Vio+1.44V 4/
Supply VOIAGE, /O (DVDD) «eeerueeeriiieiuiieiieeiiet e st et ettt ettt sae e sneeesnaeesneeesnnas +3.14Vto +3.46 V
SUPPIY GrOUNG, (VSS) urrrrririeeeiiiiiiiiee e e e eeetr et e e e e e e et e e e e e e e e st e e e e e e sesasbaneaaaseesnsseees oV
Minimum high level input voltage, (Vin) (eXcept PCI) ...ooooiviiiiiiiiiieeeeeeee e +2.0V
Maximum low level input voltage, (Vi) (except PCI) ... +0.8V
Input voltage, (Vip) (PCI)] .eeee oo -0.5VtoDVpp + 0.5V
High level input voltage (Vigp) (PCI) ..o 0.5DVpp to DVpp + 0.5V
Low level input voltage, (ViLp) (PCI) oot -0.5V to 0.3DVpp
Maximum voltage during overshoot/undershoot ...........cccccvveiiiiiiiniieciee e -1.0Vto43V 5
Operating case temperature (Tc):
DeVvice tyPe 01: i -40°C to +85°C
Device type: A Version (A-02 and A-03) ......ccoocviiiieiiniieeeee e -40°C to +105°C
DeVice type 04: ... -55°C to +105°C

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.

4/ Future variants of these devices may operate at voltage ranging from 0.9 V to 1.4 V to provide a range of system
power/performance options. Manufacturer highly recommends that users design in a supply that can handle multiple voltages
within this range (i.e., 1.2V, 1.25V, 1.3 V, 1.35V, 1.4 V with £3% tolerances) by implementing simple board changes such as
reference resistor values or input pin configuration modifications. Not incorporating a flexible supply may limit the system’s ability
to easily adapt future versions of these devices.

5/ The absolute maximum ratings should not be exceeded for more than 30% of the cycle period.
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1.4 Recommended operating conditions — Continued.

Thermal resistance characteristics case X:

°C/W Air flow (m/s)
1 Junction to case, RO,c 3.3 N/A
2 Junction to board, RO,z 7.92 N/A
3 18.2 0.00
4 Junction to free air, RO 15.3 0.5
5 13.7 1.0
6 12.2 2.0
7 0.37 0.0
8 Junction to package top, Psi;r 0.47 0.5
9 0.57 1.0
10 0.7 2.00
11 114 0.00
12 Junction to board Psig 11 0.5
13 10.7 1.0
14 10.2 2.00
m/s = meter per second
2. APPLICABLE DOCUMENTS
JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

(Applications for copies should be addressed to the Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington, VA
22201-3834 or online at http://www.jedec.org)

3. REQUIREMENTS

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

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

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

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are
as specified in 1.3, 1.4, and table | herein.

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

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

3.5.2 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 5-58.
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TABLE |. Electrical performance characteristics.

1/

Test Symbol Test conditions Device Limits Unit
2/ type
Min Max
High level output voltage (except PCI) Vo DVpp = Min, loy = Max All 2.4 \%
High level output voltage (PCI) Vonp lowp = -0.5 MA, Dypp = 3.3V 0.9DVop
3/
Low level output voltage (except PCI) VoL DVpp = Min, lo. = Max 0.4
Low level output voltage (PCI) Vorp loip = 1.5mA, DVpp =33V 0.1DVip
3/
V| = Vgs to DVpp no opposing internal +1 A
resistor
Input current (except PCI)[dc] I V, = Vgs to DVpp opposing internal pullup 50 150
resistor 4/
V| = Vgs to DVpp no opposing internal -150 -50
pulldown resistor 4/
Input leakage current (PCI) 5/ lip 0 <Vip <DVpp =3.3V, +10
EMIF, CLKOUT4, CLKOUT6, EMUx -8 mA
High level output current lon Video Ports, Timer, TDO, GPIO -4
(Excluding GP0[15:9, 2, 1]), McBSP
PCI/HPI -0.5 3/
EMIF, CLKOUT4, CLKOUT6, EMUx 16
Low level output current loL Video Ports, Timer, TDO, GPIO 48
(Excluding GPO[15:9, 2, 1]), McBSP
SCLO and SDAO 3
PCI/HPI 1.5 3/
Off state output current loz Vo =DVppor0V +10 A
CVpp = 1.4V, CPU clock = 720 MHz 1090 Typ mA
Core supply current 6/ lcop CVpp = 1.4V, CPU clock = 600 MHz 890 Typ
CVpp = 1.2V, CPU clock = 500 MHz 620 Typ
DVpp = 3.3V, CPU clock = 720 MHz 6/ 210 Typ
I/O supply current 6/ Ioop DVpp = 3.3V, CPU clock = 600 MHz 6/ 210 Typ
DVpp = 3.3V, CPU clock = 500 MHz 6/ 165 Typ
Input capacitance C 10 Typ pF
Output capacitance Co 10 Typ
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No. Test Symbol Test conditions Limits Unit
2/
Device types: All Min Max
EXTERNAL INTERRUPTS ELECTRICAL DATA/TIMMING
Timing requirements for external interrupts 7/
1 Width of the NMI interrupt pulse low twaLow) See figure 7 4P ns
Width of the EXT_INT interrupt pulse low 8P
2 Width of the NMI interrupt pulse high twaHiGH) 4P
Width of the EXT_INT interrupt pulse high 8P
RESET ELECTRICAL DATA/TIMMING
Timing requirements for reset
1 | Width of the RESET pulse twrsT) See figure 8 250 us
16 | Setup time, boot configuration bits valid before RESET high tsugooot) 4E 8; 4C ns
8/ 2
17 | Hold time, boot configuration bits valid after RESET high 8/ th(boot) 4P 7/
18 | Setup time, PCLK active before RESET high 10/ tsu(PCLK-RSTH) 32N
Switching characteristics over recommended operating conditions during Reset 7/ 11/ 12/
2 | Delay time, RESET low to AECLKIN synchronized internally tyrsTLECK) | See figure 8 2E 3P+20E | ns
3 | Delay time, RESET high to AECLKIN synchronized internally tarsTH-ECKI) 2E 8P+20E
4 | Delay time, RESET low to AECLKOUT1 high impedance tarsTL-ECKO1HZ) 2E
5 | Delay time, RESET high to AECLKOUT1 valid taRsTL-ECKO1V) 8P+20E
6 | Delay time, RESET low to EMIF Z high impedance taRrsTL-EMIFZHZ) 2E 3P+4E
7 | Delay time, RESET high to EMIF Z valid taRSTL-EMIFFZY) 16E 8P+20E
8 | Delay time, RESET low to EMIF high group invalid taRsTL-EMIFHIV) 2E
9 | Delay time, RESET high to EMIF high group valid tyRsTL-EMIFHY) 8P+20E
10 | Delay time, RESET low to EMIF low group invalid taRsTL-EMIFLIV) 2E
11 | Delay time, RESET high to EMIF low group invalid tyRSTL-EMIFLY) 8P+20E
12 | Delay time, RESET low to low group invalid tarsTLLOWIV) 0
13 | Delay time, RESET high to low to group valid tarsTL-LOWY) 1P
14 | Delay time, RESET low to Z group high impedance tarsTL-ZHZ) 0
15 | Delay time, RESET high to Z group valid tarsTL-2V) 2P 8P
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/ PLL Mode x12 PLL Mode x6 x1 (Bypass)
Min Max Min Max Min Max
CLOCK PLL ELECTRICAL DATA/TIMING (INPUT/OUTPUT CLOCKS)
Timing requirements for CLKIN for device type 03 13/ 14/ 15/
1 Cycle time, CLKIN tocikny | See figure 10 24 33.3 13.3 33.3 13.3 33.3 ns
2 Pulse duration, CLKIN high | twciking 0.45C 0.45C 0.45C
3 Pulse duration, CLKIN low tw(cLKINL) 0.45C 0.45C 0.45C
4 Transition time, CLKIN ticLiny 5 5 1
5 Period jitter, CLKIN tycLkiny 0.02C 0.02C 0.02C
Timing requirements for CLKIN for device type 02 13/ 14/ 15/
1 Cycle time, CLKIN tocikny | See figure 10 20 33.3 13.3 33.3 13.3 33.3 ns
2 Pulse duration, CLKIN high | twciking 0.45C 0.45C 0.45C
3 Pulse duration, CLKIN low tw(cLKINL) 0.45C 0.45C 0.45C
4 Transition time, CLKIN ticLiny 5 5 1
5 Period jitter, CLKIN tycLiny 0.02C 0.02C 0.02C
Timing requirements for CLKIN for device type Oland 04 13/ 14/ 15/
1 Cycle time, CLKIN tycikny | See figure 10 16.6 33.3 13.3 33.3 13.3 33.3 ns
2 Pulse duration, CLKIN high | twciking 0.45C 0.45C 0.45C
3 Pulse duration, CLKIN low tw(cLKINL) 0.45C 0.45C 0.45C
4 Transition time, CLKIN ticLiny 5 5 1
5 Period jitter, CLKIN tycLiny 0.02C 0.02C 0.02C
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No. Test Symbol Test conditions Limits Unit
2/ CLKMODE = X1, X6, X12
Device type: All Min Max

CLOCK PLL ELECTRICAL DATA/TIMING (INPUT/OUTPUT CLOCKS) CONTINUED
Switching characteristics for CLKOUT4 7/ 13/ 16/

1 Pulse duration, CLKOUT4 high tw(ckoaH) See figure 11 2P-0.7 2P+0.7 ns

2 Pulse duration, CLKOUT4 low tw(ckoal) 2P-0.7 2P+0.7

3 Transaction time, CLKOUT4 tickoa) 1

Switching characteristics for CLKOUT6 7/ 13/ 16/

1 Pulse duration, CLKOUT® high tw(ckosH) See figure 12 3P-0.7 3P+0.7 ns

2 Pulse duration, CLKOUT®6 low tw(ckosL) 3P-0.7 3P+0.7

3 Transaction time, CLKOUT6 tickos) 1

Timing requirements for ECLKIN for EMIFA 7/ 13/ 17/

1 Cycle time, AECLKIN teexn See figure 13 6 18/ 16P ns

2 Pulse duration, AECLKIN high tw(EHIH) 2.7

3 Pulse duration, AECLKIN low tw(ExiL) 2.7

4 Transaction, AECLKIN tyex) 3

5 Perid jitter, AECLKIN tyex 0.02E

Switching characteristics for AECLKOUT1 for EMIFA modules 13/ 17/ 19/

1 Pulse duration, AECLKOUT1 high twEko1H) See figure 14 EH-0.7 EH+0.7 ns

2 Pulse duration, AECLKOUT1 low twEko1L) EL-0.7 EL+0.7

3 Transition time, AECLKOUT1 tieko1) 1

4 Delay time, AECLKIN high to ta(EKIH-EKO1H) 1 8
AECLKOUT1 high

5 Delay time, AECLKIN low to taEkiL-Exo1L) 1 8
AECLKOUT1 low

Switching characteristics for ECLKOUT2 for EMIFA and EMIFB modules 10/ 13/ 18/

1 Pulse duration, AECLKOUT2 high twekozH) See figure 15 0.5NE-0.7 0.5NE+0.7 ns

2 Pulse duration, AECLKOUT2 low twEekooL) 0.5NE-0.7 0.5NE+0.7

3 Transition time, AECLKOUT2 tyeko2) 1

4 Delay time, AECLKIN high to taExiH-EKO2H) 1 8
AECLKOUT2 high

5 Delay time, AECLKIN low to taExiL-Exo2L) 1 8
AECLKOUT2 low

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

No Test Symbol Test conditions Limits Unit
2/
Device type: All Min Max
ASYNCHRONOUS MEMORY TIMING
Timing requirements for asynchronous memory cycles for EMIFA module 13/ 19/ 20/
3 | Setup time, AEDx valid before AARE high tsueov-aren) | See figure 16 6.5 ns
4 | Hold time, AEDx valid after AARE high th(AREH-EDV)
6 Setup time, AARDY valid before AECLKOUTX high tsu(ARDY-EKO1H) 3
7 Hold time, AARDY valid after AECLKOUTXx high th(EKO1H-ARDY) 25
Switching characteristics for asynchronous memory cycles for EMIFA module 22/ 23/ 24/
1 Output setup time, select signals valid to AARE low tosuseLv-arer) | See figure 16 RS*E-1.8 ns
2 | Output hold time, AARE high to select signals invalid ton(AREH-SELIV) RH*E-1.9
5 | Delay time, AECLKOUTx high to AARE valid taEko1H-AREV) 1 7
8 | Output setup time, select signals valid to AAWE low tosu(SELV-AWEL) WS*E-2.0
9 | Output hold time, AAWE high to select signals invalid ton(awWEH-SELIV) WH*E-2.5
10 | Delay time, AECLKOUTXx high to AAWE valid ta(EKO1H-AWEV) 1.3 7.1
No Test Symbol Test conditions Limits Unit
2/ Device type Device type
03, A-02 01, 02, 04
Min Max Min Max
PROGRAMMABLE SYNCHRONOUS INTERFACE TIMING
Timing requirements for programmable synchronous interface cycles for EMIFA module
6 Setup time, read AEDx valid before AECLKOUTX high tsu(EDV-EKOXH) 3.1 2 ns
7 Hold time, read AEDx valid after AECLKOUTX high th(EkoxH-EDV) 1.8 1.5
Switching characteristics for programmable synchronous interface cycles for EMIFA module 25/
1 | Delay time, AECLKOUTXx high to ACEx valid taekoxscev) | See figure 17-19 1.1 | 64 | 11 49 | ns
2 | Delay time, AECLKOUTXx high to ABEx valid taEKoxH-BEV) 6.4 4.9
3 | Delay time, AECLKOUTx high to ABEx invalid ta(EKOxH-BEIV) 1.1 1.1
4 Delay time, AECLKOUTX high to AEAXx valid taEkoxH-EAV) 6.4 49
5 Delay time, AECLKOUTx high to AEAXx invalid t4(EKOXH-EAIV) 1.1 1.1
8 | Delay time, AECLKOUTx high to ASADS /ASRE valid | taexoxH-answv) 1.1 6.4 1.1 4.9
9 | Delay time, AECLKOUTXx high to ASOE valid ta(EKOxH-OEV) 1.1 | 64 | 11 4.9
10 | Delay time, AECLKOUTX high to AEAX valid taExkoxH-EDV) 6.4 4.9
11 | Delay time, AECLKOUTX high to AEAX invalid taEKOxH-EDIVV) 1.1 1.1
12 | Delay time, AECLKOUTXx high to ASWE valid t(EkoxH-WEVY) 6.4 4.9
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/ Device type Device type
03, A-02 01, 02, 04
Min Max Min Max
SYNCHRONOUS DRAM TIMING
Timing requirements for synchronous DRAM cycles for EMIFA module
6 Setup time, read AEDx valid before AECLKOUTX high tsuepv-ekorny | See figure 20 2.1 0.6 ns
7 Hold time, read AEDx valid after AECLKOUTX high th(EkO1H-EDV) 2.8 2.1
Switching characteristics for synchronous DRAM cycles for EMIFA module 25/
1 | Delay time, AECLKOUTXx high to ACEx valid tyekotncey) | See figure 20-24 13 | 64 | 13 49 | ns
2 Delay time, AECLKOUTXx high to ABEx valid taExotn-seY) 6.4 4.9
3 Delay time, AECLKOUTx high to ABEx invalid taEko1H-BEV) 1.3 1.3
4 Delay time, AECLKOUTXx high to AEAx valid taEKo1H-EAY) 6.4 4.9
5 Delay time, AECLKOUTx high to AEAXx invalid taEko1H-EAIV) 1.3 1.3
8 | Delay time, AECLKOUTx high to ASADS /ASRE valid | taekoiH-answ) 13 | 64 | 13 4.9
9 | Delay time, AECLKOUTXx high to ASOE valid taexo1H-0ev) 13 | 64 | 13 4.9
10 | Delay time, AECLKOUTXx high to AEAX valid taEexo1H-EDV) 6.4 4.9
11 | Delay time, AECLKOUTX high to AEAX invalid taEko1H-EDIVY) 1.3 1.3
12 | Delay time, AECLKOUTXx high to ASWE valid taEKo1HWEY) 6.4 4.9
HOLD/HOLDA TIMING
Timing requirements for the HOLD /HOLDA cycles for EMIFA modules 17/
3 Hold time, HOLD low after HOLDA low thHoLpaL-HoLoyy | See figure 25 E ‘ | E | | ns
Switching characteristics for the HOLD/HOLDA cycles for EMIFA modules 17/ 26/ 27/
Delay time, HOLD low to EMIFA bus high impedance tyroLp-emrz) | See figure 25 2E | 28/ | 2E 28/ | ns
Delay time, EMIF bus high impedance to HOLDA low taEemnz-HoLDAL) 0 2E 0 2E
Delay time, HOLD high to EMIF bus low impedance t4(HOLDH-EMLZ) 2E 7E 2E 7E
Delay time, EMIFA bus low impedance to HOLDA high | taEemizHoLbaH) 0 2E 0 2E
Delay time, HOLD low to AECLKOUTXx high impedance | tatoLoL-exorz) 2E 28/ 2E 28/
Delay time, HOLD high to AECLKOUTx low impedance | tatoLpH-exoLz) 2E 7E 2E 7E
BUSREQ TIMING
Switching characteristics for the BUSREQ cycles for EMIFA modukle
1 Delay time, AECLKOUTx high to ABUSREQ valid taaeko1H- See figure 26 0.6 71 1 55 ns
ABUSRV)
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/
Device types: Al Min Max
MULTICHANNEL AUDIO SERIAL PORT (McASP) TIMING

Timing requirements for MCASP 29/
1 Cycle time, AHCLKR/X te(AHCKRX) See figure 27-28 20 ns
2 Pulse duration, AHCLKR/X high or low tw(AHCKRX) 10
3 Cycle time, ACLKR/X tockrx) ACLKR/X ext 33
4 Pulse duration, ACLKR/X high or low twickrx) ACLKR/X ext 16.5
5 Setup time, AFSR/X input valid before tsuFRX-CKRX) ACLKR/X int 5

ACLKR/X latches data ACLKR/X ext 5
6 Hold time, AFSR/X input valid after ACLKR/X int 5

ACLKR/X latches data th(CKRX-FRX) ACLKR/X ext 5
7 Setup time, AXR input valid before ACLKR/X | tsyaxr-ckrx) ACLKR/X int 5

latches data ACLKR/X ext 5
8 Hold time, AXR input valid after ACLKR/X ACLKR/X int 5

latches data th(CKRX-AXR) ACLKR/X ext 5
Switching characteristics for MCASP 29/
9 Cycle time, AHCLKR/X te(AHCKRX) See figure 27-28 20 ns
10 | Pulse duration, AHCLKR/X high or low tw(AHCKRX) 10
11 | Cycle time, ACLKR/X tockrx) ACLKR/X int 33
12 | Pulse duration, ACLKR/X high or low twickrx) ACLKR/X int 16.5
13 | Delay time, ACLKR/X transmit edge to ACLKR/X int -1 5

AFSX/R output valid taickcFrx) ACLKR/X ext 0 10

Delay time, ACLKR/X transmit edge to AXR ACLKX int -1 5
14 output valid td(CKX-axrv) ACLKX ext 0 10

Disable time, AXR high impedance following ACLKR/X int 0 10
15 | last data bit from ACLKR/X transmit edge tais(CKRx- ACLKR/X ext 0 10

AXRHZ)
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No. Test Symbol Test conditions Limits Unit
2/ Standard mode Fast mode
Device types: All Min [ Max Min | Max
INTER-INTEGRATED CIRCUITS (12C) TIMING
Timing requirements for 1°Cc timings
1 Cycle time, SCL toscL) See figure 29 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 thscLL-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 31/ ns
7 Hold time, SDA valid after SCL low th(spA-sDLL) 0 32/ 0 32/ 0.9 33/ us
8 Pulse duration, SDA high between STOP tw(span) 4.7 1.3
and START conditions
9 | Rise time, SDA trsoa) 1000 | 20+0.1C, 34/ 300 ns
10 | Rise time, SCL trscL 1000 | 20+0.1C, 34/ 300
11 | Fall time, SDA tisoa) 300 20+0.1C, 34/ 300
12 | Fall time, SCL tyscy) 300 20+0.1C,, 34/ 300
13 | Setup time, SCL high before SDA high (for tsuiscLH-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 C, 34/ 400 400 pF
Switching characteristics for I°C timings
16 | Cycle time, SCL toscL) See figure 30 10 2.5 us
17 | Delay time, SCL high to SDA low (for a tascLr-spAL) 4.7 0.6
repeated START condition)
18 | Delay time, SDA low to SCL low ( for a taspaL-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 ta(spAv-sDLH) 250 100 31/ ns
22 | Valid time, SDA valid after SCL low ty(spLL-SDAY) 0 32/ 0 32/ 0.9 33/ us
23 | Pulse duration, SDA high between STOP tw(span) 4.7 1.3
and START conditions
24 | Rise time, SDA trsoa) 1000 | 20+0.1C, 34/ 300 ns
25 | Rise time, SCL trscL 1000 | 20+0.1C, 34/ 300
26 | Fall time, SDA tisoa) 300 20+0.1C, 34/ 300
27 | Fall time, SCL tyscy) 300 20+0.1C,, 34/ 300
28 | Delay time, SCL high to SDA high (for STOP | tyscLh-span) 4 0.6 Us
condition)
29 | Capacitive load for each 1’c pin Co 10 10 pF
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644
REV PAGE 12




TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/
Device types: All Min Max
HOST PORT INTERFACE (HPI) TIMING
Timing requirements for host port interface cycles 7 35/
1 Setup time, select signals 36/ valid before HSTROBE tsuseLv-nstey | See figure 31-34 S ns
low
Hold time, select signals 36/ valid after HSTROBE low thHsTBL-SELV) 24
Pulse duration, time, HSTROBE low tw(HsTBL) 4P 37/
Pulse duration, time, HSTROBE high between twHsTaH) 4P
consecutive accesses
10 | Setup time, select signals 36/ valid before HAS low tsusELv-HASL)
11 | Hold time, select signals 36/ valid after HAS low thasL-sELY)
12 Setup time, host data valid before HSTROBE low tsuHDV-HSTBH)
13 | Hold time, host data valid after HSTROBE high thHsTBH-HDV) 2.8
14 | Hold time, HSTROBE low after HRDY low. HSTROBE | thHRovLHsTBL) 2
should not be inactivated until HRDY is active (low);
otherwise, HPI writes will not complete properly.
18 | Setup time, HAS low before HSTROBE low tsuHAsL-HsTBL) 2
19 | Hold time, HAS low after HSTROBE low th(HSTBL-HASL) 2.1
Switching characteristics during host port interface cycles 7/ 35/
6 | Delay time, HSTROBE low to HRDY high 38/ tamsTaL-rrovH) | See figure 31-34 1.3 4P+8 ns
7 | Delay time, HSTROBE low to HD low impedance for an ta(HsTBL-HDLZ) 2
HPI read
8 | Delay time, HD valid to HRDY low tapv-HRDYL) -3
9 | Output hold time, HD valid after HSTROBE high ton(HSTBH-HDV) 1.5
15 | Delay time, HSTROBE high to HD high impedance ta(HSTBH-HDHZ) 12
16 | Delay time, HSTROBE low to HD valid (HPI16 mode, ty(HsTBL-HDY) 4P+8
second half-word only)
See footnotes at end of table.
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TABLE |. Electrical performan

ce characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/ Device type Device type
03, A-02 01, 02, 04
[33 MHz] [66 MHZz]
Min Max Min Max
PERIPHERAL COMPONENT INTERCONNECTION (PCI) TIMING
Timing requirements for PCLK 7/ 39/
1 Cycle time, PCLK tepeLk) See figure 35 30 (or 8P 30 (or 8P ns
40/) 40/)
2 Pulse duration, PCLK high twpcLkH) 11 11
3 Pulse duration, PCLK low twpcLkL) 11 11
4 AV/At slew rate, PCLK tsrpeLk) 1 4 1 4 V/ns
Timing requirements for PCl inputs
5 Setup time, input valid before PCLK high tsugv-peikry | See figure 37 7 3 ns
6 Hold time, input valid after PCLK high th(iv-PCLKH) 0 0
Switching characteristics for PCl outputs
1 Delay time, PCLK high to output valid tapckn-ov) | See figure 37 2 11 2 6 ns
2 Delay time, PCLK high to output low impedance tyPcLkH-OLZ) 2 2
3 Delay time, PCLK high to output high impedance | typcikh-oHz) 28 14
No. Test Symbol Test conditions Limits Unit
Device types: All Min Max

Timing requirements for PCl reset
1 | Pulse duration, PRST twersT) See figure 36 1 ms
2 Setup time, PCLK active before PRST high tsu(PcLKA-PRSTH) 100 Ms
Timing requirements for serial EEPROM interface
8 Setup time, XSP_DI valid before XSP_CLK high tsuDIv-cLKH) See figure 38 50 ns
9 Hold time, XSP_DI valid after XSP_CLK high th(cLKH-DIV) 0
Switching characteristics for serial EEPROM interface 7/
1 Pulse duration, XSP_CS low twicsL) See figure 38 4092P Typ ns
2 Delay time, XSP_CLK low to XSP_CS low tacLki-cs) 0
3 Delay time, XSP_CS high to XSP_CLK high ta(csH-CLKH) 2046P Typ
4 Pulse duration, XSP_CLK high twcLkh) 2046P Typ
5 Pulse duration, XSP_CLK low twieky) 2046P Typ
6 Output setup time, XSP_DO valid after tosu(DOV-CLKH) 2046P Typ

XSP_CLK high
7 Output hold time, XSP_DO valid after XSP_CLK ton(cLkH-DOV) 2046P Typ

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

No Test Symbol Test conditions Limits Unit
2/
Device types: All Min Max
MULTICHANNEL BUFFERED SERIAL PORT (McBSP) TIMING
Timing requirements for McBSP 41/
2 Cycle time, CLKR/X tockrx) See figure 39 | CLKR/X ext | 4P or 6.67 7/ ns
42/
3 Pulse duration, CLKR/X high or CLKR/X low tw(ckrx) CLKR/X ext | 0.5tyckrx) — 1
43/
i . tsu(FRH-CKRL) CLKR int 9
5 Setup time, external FSR high before CLKR low CLKR ext 13
CLKR int 6
6 Hold time, external FSR high after CLKR low th(CKRL-FRH) CLKR ext 3
) i tsuRV-CKRL) CLKR int 8
7 Setup time, DR valid before CLKR low CLKR ext 09
. ) 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 tsuFxH-cKXL) CLKR ext 13
. ) CLKR int 6
11 | Hold time, external FSX high after CLKX low thckxL-FxH) CLKR ext 3
Switching characteristics for McBSP 41/ 44/
1 Delay time, CLKS high to CLKR/X high for ta(cksH-CKRXH) See figure 39 14 10 ns
internal CLKR/X generated from CLKS input
2 Cycle time, CLKR/X tockrx) CLKR/X int 4P or 6.67
7/ 45/ 46/
3 Pulse duration, CLKR/X high or CLKR/X low tw(ckrx) CLKR/X int C-1 47/ C+1 47/
4 Delay time, CLKR/X high or CLKR/X low ta(cKRH-FRV) CLKR int -2.1 3
. ) ] ) CLKX int -1.7 3
9 Delay tine, CLKX high to internal FSX valid tacrxH-Fxv) CLKX ext 17 9
Disable time, DX high impedance following last CLKX int -3.9 4
12 | data bit from CLKX high tacrxr-DxHz) CLKX ext 21 9
CLKX int -3.9+D1 48/ 4+D2 48/
13 | Delay time, CLKX high to DX valid ta(ckxH-DXV) CLKX ext 2.0+D1 48/ 9+D2 48/
Delay time, FSX high to DX valid FSX int -2.3+D1 49/ | 5.6+D2 49/
141 onLy applies when in data delay 0 aExr-oxv) FSX ext 1.9+D1 49/ 9+D2 49
(XDATDLY = 00b) mode
Timing requirements for FSR when GSYNC = 1
1 Setup time, FSR high before CLKS high tsu(FRH-CKSH) See figure 40 4 ns
2 Hold time, FSR high after CLKS high th(CksH-FRH) 4
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644
REV PAGE 15




TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions 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 7/ 50/
4 Setup time, DR valid before CLKX low tsuRv-ckxL) See figure 41 12 2-12P ns
5 Hold time, DR valid after CLKX low th(ckxL-DRV) 4 5+24P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP = 10b, CLKXP =0 7/ 50/
1 Hold time, FSX low after CLKX low 51/ th(ckxL-FxL) See figure 41 T-2 T+3 ns
2 Delay time, FSX low to CLKX high 52/ ta(FxL-CKXH) L-2 L+3
3 Delay time, CLKX high to DX valid tacckxH-Dxv) -2 4 12P+2.8 | 20P+17
6 Disable time, DX high impedance tais(CKXL-DXHZ) L-2 L+3
following last data bit for CLKX low
7 Disable time, DX high impedance tais(FXH-DXHZ) 4P+3 12P+17
following last data bit from FSX high
8 Delay time, FSX low to DX valid ta(FxL-Dxv) 8P+1.8 16P+17
Timing requirements for McBSP as SPI| Master or Slave: CLKSTP = 11b, CLKXP=0 7/ 50/
4 Setup time, DR valid before CLKX high tsuprv-ckxHy | See figure 42 12 2-12P ns
5 Hold time, DR valid after CLKX high th(ckxH-DRV) 4 5+24P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP = 11b, CLKXP =0 7/ 50/
1 Hold time, FSX low after CLKX low 51/ thickxL-FxL) See figure 42 L-2 L+3 ns
2 Delay time, FSX low to CLKX high 52/ ta(FxL-CKxH) T-2 T+3
3 Delay time, CLKX low to DX valid ta(ckxL-Dxv) -2 4 12P+2.8 | 20P+17
6 Disable time, DX high impedance tais(CkXL-DXHZ) -2 4 12P+3 20P+17
following last data bit for CLKX low
7 Delay time, FSX low to DX valid ta(FxL-Dxv) H-2 H+4 8P+2 16P+17

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

No Test Symbol Test conditions Limits Unit
2/ Master Slave
Device types: All Min Max Min Max
MULTICHANNEL BUFFERED SERIAL PORT (McBSP) TIMING - CONTINUED
Timing requirements for McBSP as SP| Master or Slave: CLKSTP = 10b, CLKXP=1 7/ 50/
4 Setup time, DR valid before CLKX high tsuorv-ckxHy | See figure 43 12 2-12P ns
5 Hold time, DR valid after CLKX high th(ckxH-DRV) 4 5+24P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP = 10b, CLKXP=1 7/ 50/
1 Hold time, FSX low after CLKX high 51/ th(ckxH-FXL) See figure 43 T-2 T+3 ns
2 Delay time, FSX low to CLKX low 52/ taExL-ckxL) H-2 H+3
3 Delay time, CLKX low to DX valid tackxL-oxv) -2 4 12P+2.8 | 20P+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 tais(FXH-DXHZ) 4P+3 12P+17
following last data bit from FSX high
8 Delay time, FSX low to DX valid taFxL-Dxv) 8P+2 16P+17
Timing requirements for McBSP as SPI Master or Slave: CLKSTP = 11b, CLKXP=1 7/ 50/
4 Setup time, DR valid before CLKX high tsuprv-ckxny | See figure 44 12 2-12P ns
5 Hold time, DR valid after CLKX high th(ckxH-DRV) 4 5+24P
Switching characteristics for McBSP as SPI Master or Slave: CLKSTP = 11b, CLKXP =1 7/ 50/
1 Hold time, FSX low after CLKX high 51/ th(CKXH-FXL) See figure 44 H-2 H+3 ns
2 Delay time, FSX low to CLKX low 52/ taExL-crxL) T-2 T+1
3 Delay time, CLKX high to DX valid tacrxH-Dxv) -2 4 12P+2.8 | 20P+17
6 Disable time, DX high impedance tais(CKXH-DXHZ) -2 4 12P+3 20P+17
following last data bit for CLKX high
7 Delay time, FSX low to DX valid ta(FxL-Dxv) L-2 L+4 8P+2 16P+17
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/
Device types: All Min Max
VIDEO PORT (VPO, VP1, VP2) TIMING
Timing requirements for video capture mode for VPXCLKINx 13/
1 Cycle time, VPxCLKINx tevky See figure 45 12.5 ns
2 Pulse duration, VPxCLKINXx high tw(vKiH) 54
3 Pulse duration, VPXCLKINXx low twvkiL) 54
4 Transition time, VPxCLKINx tevkiy 3
Timing requirements in video capture mode for video data and control inputs
1 Setup time, VPxDx valid before VPxCLKINXx high tsuvoarv-vkiny | See figure 46 2.9 ns
2 Hold time, VPxDx valid after VPxCLKINx high th(VDATV-VKIH) 0.5
3 Setup time, VPxCTLXx low before VPxCLKINXx high tsu(veTLV-VKIH) 2.9
4 Hold time, VPxCTLx low after VPxCLKINXx high th(vCTLV-VKIH) 0.5
Timing requirements for video display mode for VPxCLKINx 13/
1 Cycle time, VPxCLKINx tevky See figure 47 9 ns
2 Pulse duration, VPxCLKINXx high tw(vKiH) 41
3 Pulse duration, VPXCLKINX low twvkiL) 4.1
4 Transition time, VPxCLKINx tivkiy 3
Timing requirements in video display mode for video control input shown with respect to VPxCLKINx and VPxCLKOUTX
13 | Setup time, VPxCTLx low before VPxCLKINXx high tsuvetLvvkiny | See figure 48 2.9 ns
14 | Hold time, VPxCTLXx low after VPxCLKINx high thveTLV-VKIH) 0.5
15 | Setup time, VPxCTLx low before VPXxCLKOUTX high 53/ tsu(VCTLV-VKOH) 7.4
16 | Hold time, VPxCTLx low after VPxCLKOUTx high 53/ thveTLv-vkoH) -0.9
Switching characteristics in video display mode for video data and control input shown with respect to VPxCLKINx and
VPXCLKOUTx 54/ 55/
1 Cycle time, VPxCLKINx tevko) See figure 48 V-0.7 V+0.7 ns
2 Pulse duration, VPxCLKINXx high twvkoH) VH-0.7 VH+0.7
3 Pulse duration, VPxCLKINXx low twvkoL) VL-0.7 VL+0.7
4 Transition time, VPxCLKINx tyvko) 1.8
5 Delay time, VPxCLKINXx high to VPxCLKOUTXx high 53/ ta(VKIH-VKOH) 1.1 57
6 Delay time, VPxXCLKINx low to VPxCLKOUTx low 53/ tavkiL-vkoL) 1.1 5.7
7 Delay time, VPxCLKINXx high to VPxCLKOUTXx low ta(vkiH-vkoL) 1.1 5.7
8 Delay time, VPxCLKINx low to VPxCLKOUTXx high ta(vKIL-VKOH) 1.1 5.7
9 Delay time, VPxCLKINXx high to VPxOUT valid 56/ tavkiH-vPOUTY) 9
10 | Delay time, VPxCLKINXx high to VPxOUT invalid 56/ ta(vkiH-vPOUTIV) 1.7
11 | Delay time, VPxCLKOUTX high to VPxOUT valid 54/ tavkoH-vPoUTV) 4.3
12 | Delay time, VPXxCLKOUTX high to VPxOUT invalid 54/ 56/ | tyvkor-veoutiv) -0.2
Timing requirements for dual-display Sync mode for VPxCLKINXx
1 Skew rate, VPXCLKINx before VPyCLKINy tskrvki) See figure 49 +500 ps
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644

REV PAGE 18




TABLE |. Electrical performance characteristics - Continued.

No. Test Symbol Test conditions Limits Unit
2/
Device types: All Min Max
VIC ELECTRICAL TIMING
Timing requirements for STCLK 13/
1 Cycle time, STCLK tesToLk) See figure 50 33.3 ns
2 Pulse duration, STCLK high tw(sTCLKH) 16
3 Pulse duration, STCLK low twsToLky) 16
4 | Transition time, STCLK tysTeLk) 3
EMAC ELECTRICAL TIMING
Timing requirements for MRCLK
1 Cycle time, MRCLK tevreLK) See figure 51 40 ns
2 Pulse duration, MRCLK high tw(MRCLKH) 14
3 Pulse duration, MRCLK low tw(MRCLKL) 14
Timing requirements for MRCLK
1 Cycle time, MTCLK temreLk) See figure 51 40 ns
2 Pulse duration, MTCLK high twMTCLKH) 14
3 Pulse duration, MTCLK low twMTCLKL) 14
Timing requirements for EMAC Mll receive 10/100 Mbps 57/
1 Setup time, receive selected signals valid before MRCLK high tsuMRrxD- See figure 52 8 ns
MRCLKH)
2 Hold time, receive selected signals valid after MRCLK high th(MRCLKH-MRXD) 8
Switching characteristics for EMAC MII transmit 10/100 Mbps 58/
1 Delay time, MTCLK high to transmit selected signal valid taMTCLKH-MTXD) ‘ See figure 53 5 25 ns
MANAGEMENT DATA INPUT/OUTPUT (MDIO) TIMING
Timing requirements for MDIO input
1 Cycle time, MDCLK tempeLk) See figure 54 400 ns
2 Pulse duration, MDCLK high twMDCLKH) 180
3 Setup time, MDIO data input valid before MDCLK high tsu(MDIO-MDCLKH) 10
4 Hold time, MDIO data input valid after MDCLK high th(MDCLKH-MDIO) 0
Switching characteristics for MDIO out
7 ‘ Delay time, MDCLK low to MDIO data output valid taympcLki-mpioy | See figure 55 -10 100 ns
TIMER TIMING
Timing requirements for Timer input 7/
1 Pulse duration, TINP high tw(TinpH) See figure 56 8P ns
2 Pulse duration, TINP low tw(TiNPL) 8P
Switching characteristics for Timer output 7/
3 Pulse duration, TOUT high twrouTh) See figure 56 8P-3 ns
4 Pulse duration, TOUT low twrouTy) 8P-3
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644

REV

PAGE

19




TABLE |. Electrical performance characteristics - Continued.

No Test Symbol Test conditions Limits Unit
2/
Device types: All

Min Max

GENERAL PURPOSE INPUT/OUTPUT (GPIO) PORT TIMING
Timing requirements for GPIO inputs 7/ 59/

1 Pulse duration, GPIx high tw(cPiH) See figure 57 8P ns
2 Pulse duration, GPIx low twepi 8P

Switching characteristics for GPIO outputs 7/

3 Pulse duration, GPOx high twiaPoH) See figure 57 24P-8 60/ ns
4 Pulse duration, GPOx low twepoL) 24P-8 60/

JTAG TEST PORT TIM

NG
Timing requirements for JTAG test port

1 Cycle time, TCK terex) See figure 58 35 ns
3 | Setup time, TDI/TMS/ TRST valid before TCK high tsu( TOIV-TCKH) 10

4 | Hold time, TDI/TMS/ TRST valid after TCK high threkH-TDIV) 9

Switching characteristics for JTAG test port

2 Delay time, TCK low to TDO valid tyrekL-Toov) See figure 58 0 18 ns

See footnotes at end of table.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644

REV PAGE 20




4/
5/
6/

|_\
@

14/
15/
16/

TABLE |. Electrical performance characteristics - Continued.

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.
Over recommended ranges of supply voltage. Operating case temperature T¢ = -40°C to +85°C for device type 01,
-40°C to +105°C for device type 02 and 03, and = -55°C to +105°C for device type 04. Unless otherwise noted.
These rated numbers are from PCI specification. The DC specification and AC specification are defined in manufacturer
data.
Applies only to pins with an internal pullup (IPU) or pulldown (IPD) resistor.
PCI input leakage currents include Hi-Z output leakage for all bidirectional buffers with 3-state outputs.
Measured with average activity (50% high/50% low power) at 25°C case temperature and 133 MHz EMIF for device type 01
and 02 speeds. This model represents a device performing high DSP activity operations 50% of the time, and the remainder
performing low-DSP activity operations. The high/low DSP activity models are defined as follows:
e High DSP activity model:
- CPU: 8 instructions/cycle with 2 LDDW instructions [L1 Data memory: 128 bits/cycle via LDDW instructions;
L1 Program memory: 256 bits/cycle; L2/EMIF EDMA: 50% writes, 50% reads to/from SDRAM (50% bit switching)]
- McBSP: 2 channel at E1 rate
- Timers: 2 timers at maximum rate.
e Low DSP activity model:
- CPU: 2 instructions/cycle with 1 LDH instructions [L1 Data memory: 16 bits/cycle;
L1 Program memory: 256 bits per 4cycle; L2/EMIF EDMA: None]
- McBSP: 2 channel at E1 rate
- Timers: 2 timers at maximum rate.

The actual current draw is highly application-dependent. For more details on core and I/O activity, refer to the manufacturer
data.

P = 1/CPU clock frequency in ns. For example, when running parts at 720 MHz, use P = 1.39 ns.

AEA[22:19], LENDIAN, PCIEEAI, and HD5/ADS5 are the boot configuration pins during device reset.

E = 1/AECLKIN clock frequency in ns. C = 1/CLKIN clock frequency in ns.

Select the MIN parameter value, whichever value is larger.

N = the PCl input clock (PCLK) period in ns. When PCl is enabled (PCI_EN = 1), this parameter must be met.
E = the EMIF input clock (AECLKIN, CPU/4 clock, or CPU/6 clock) period in ns for EMIFA.

EMIF Z group consist of: AEA[22:3], AED[63:0], AARE / ASDCAS / ASADS / ASRE , AAWE / ASDWE /ASWE ,
AAOE / ASDRAS / ASOE, ASOES3, ASDCKE, and APDT
EMIF high group consists of: AHOLDA (when corresponding HOLD input is high)

EMIF low group consists of: ABUSREQ; AHOLDA (when corresponding HOLD input is low)

Low group consists of: XSP_CS, XSP_CLK/MDCLK, and XSP_DO/MDIO all of which apply only when PCI EEPROM is
enabled (with PCI_EN =1 and MCBSP2_EN = 0). Otherwise, the XSP_CLK/MDCLK and XSP_DO/MDIO pins are in the
Z group. For more details on the PCI configuration pins, see the Device configuration from manufacturer data sheet.

Z group consists of: HD[31:0[/AD[31:0] and the muxed EMAC outside pins, XSP_CLK/MDCLK, XSP_DO/MDIO,
VPOD[2])/CLKXO0, VP1D[2]/CLKX1, VPOD[3]/FSX0, VP1D[3])/FSX1, VPOD[4]/DX0, VP1D[4]DX1, VPODI[8]/CLKRO,

VP1D[8])/CLKR1, VPOD[7]/FSRO, VP1D[7]/FSR1, TOUTO, TOUT1, VDAC/GPO[8]/ PCI66 , GP0[7:0], GPO[10]/ PCBES3 ,
HR/W /PCBE2 , HDS2/, PCBEO, GPO[13]/ PINTA, GPO[11)/ PREQ, HDS1/PPERR , HCNTL1/PDEVSEL,

HAS /PPAR, HCNTLO/PSTOP , HHWIL/PTRDY (16 bit HPI mode only), HRDY /PIRDY , HINT /PFRAME , vp0d[19:9, 6,
5,1, 0], VP1D[19:9, 6, 5, 1, 0], and VP2D[19:0].

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

For more details on the PLL multiplier factor (x6, x12), see the Clock PLL section from the manufacturer data.

C = CLKIN cycle time in ns. For example, when CLKIN frequency is 50 MHz, use C = 20 ns.

PH is the high period of CLKIN in ns and PL is the low period of CLKIN in ns.

E = the EMIF input clock (AECLKIN, CPU/4 clock, or CPU/6 clock) period in ns for EMIFA.
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TABLE |. Electrical performance characteristics - Continued.

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. On the device type 01 and 02, 133 MHz operation is achievable if the requirements of the EMIF device speed
section are met. On the device type 03, 100 MHz operation is achievable if the requirements of the EMIF device speed
section are met.

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.

E = the EMIF input clock (ECLKIN, CPU/4 clock, or CPU/6 clock) period in ns for EMIFA. N = the EMIF input clock divider;
N=1,2,or4.

To ensure data setup time, simply program the strobe width wide enough. AARDY is internally synchronized. The AARDY
signal is only recognized two cycles before the end of the programmed strobe time and while AARDY is low, the strobe is
extended cycle-by-cycle. When AARDY is recognized low, the end of the strobe time is two cycles after AARDY is
recognized high. To use AARDY as an asynchronous input, the pulse width of the AARDY signal should be wide enough
(e.g., pulse width = 2E) to ensure setup and hold time is met.

RS = read setup, RST = Read strobe, RH = Read hold, WS = Write setup, WST = Write strobe, WH = Write hold. These
parameters are programmed via the EMIF CE space control registers.

E = ECLKOUT1 period in ns for EMIFA or EMIFB.

Select signals for EMIFA include: ACEx, ABE[7:0], AEA[22:3], AAOE ; and for EMIFA writes, include AED[63:0]

The following parameters are programmable via the EMIF CE Space Secondary Control register (CExSEC):
- Read latency (SYNCRL):0-, 1-, 2-, or 3-cycle read latency
- Write latency (SYNCWL):0-, 1-, 2-, or 3-cycle write latency

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

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

cycles (RENEN = 1).
- Synchronization clock (SNCCLK): Synchronized to AECLKOUT1 or AECLKOUT2.

EMIFA bus consists of: ACE[3:0], ABE[7:0], AED[63:0], AEA[22:3], AARE / ASDCAS/ASADS / ASRE ,
AAOE / ASDRAS / ASOE , and AAWE / ASDWE /ASWE , ASDCKE, ASOE3, and ADPT .

The EKxHZ bits in EMIF Global Control register (GBLCTL) determine the state of the ECLKOUTXx signals during HOLDA . If
EKxHZ = 0, ECLKOUTX continues clocking during Hold mode. If EKxHZ =1, ECLKOUTX goes to high impedance during
Hold mode, as shown in figure 25.

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. Also, bus hold can be indefinitely delayed by setting NOHOLD = 1.

ACLKX internal: ACLKXCTL.CLKXM = 1, PDIR.ACLKX = 1

ACLKX external input: ACLKXCTL.CLKXM = 0, PDIR.ACLKX =0

ACLKX external output: ACLKXCTL.CLKXM = 0, PDIR.ACLKX = 1

ACLKR internal: ACLKRCTL.CLKRM = 1, PDIR.ACLKR = 1

ACLKR external input: ACLKRCTL.CLKRM = 0, PDIR.ACLKR =0

ACLKR external output: ACLKRCTL.CLKRM = 0, PDIR.ACLKR =1

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

A fast mode I1°C bus device can be used in a standard mode I,C bus system, but the requirement ts,spa-scLr) 2 250 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 | %C bus specification) before the SCL line is released.

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

The maximum tyspa-scLr) has only to be met if the device does not stretch the low period [twsciiy of the SCL signal.

C, = total capacitance of one bus line in pF. If mixed with HS mode devices, faster fall time are allowed.
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TABLE I. Electrical performance characteristics - Continued.

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

36/ Select signals include: HCNTL[1:0] and HR/ W . For HPI16 mode only, select signals also include HHWIL.

37/ Select the parameter value of 4P or 12.5 ns, whichever is greater.

38/ This parameter is used during HPID read and writes. For reads, at the beginning of a word transfer (HPI32) or the first half
word transfer (HPI16) on the falling edge of HSTROBE , the HPI sends the request to the EDMA internal address generation
hardware, and HRDY remain high until the EDMA internal address generation hardware loads the requested data into HPID.
For writes, HRDY goes high if the internal write buffer is full.

39/ For 3.3V operation, the reference points for the rise and fall transactions are measured at V, p max and Vyp min.

40/ Select the parameter value, whichever is larger.

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

42/ 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.

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

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

45/ 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/ Use whichever value is greater.

47/ C=HorlL
S = Sample rate generator input clock = 4P 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 or zero
L = CLKX low pulse width = (CLKGDV/2) * S if CLKGDV is even
= (CLKGDV + 1)/2 * S if CLKGDV is odd or zero
CLKGDV should be set appropriately to ensure the McBSP bit rate does not exceed the maximum limit (see 7/ above).
48/ 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 = 4P, D2 = 8P
49/ 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 = 4P, D2 = 8P

50/ For all SPI Slave mode, CLKG is programmed as V4 of the CPU clock by setting CLKSM = CLKGDV = 1

51/ 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

52/ 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).

53/ Assuming non-inverted VPxCLKOUTX signal.

54/ V = the video input clock (VPxCLKINX) period in ns.

55/ VH is the high period of V (video input clock period) in ns nad VL is low period of V (video input clock period) in ns.

56/ VPxOUT consists of VPxCTLx and VPxD[19:0]

57/ Receive selected signals include: MRXD3-MRXDO0O, MRXDV, and MRXER.

58/ Trasmit selected signals include: MTXD3-MTXDO0, and MTXEN.

59/ 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
12P to allow DSP enough time to access the GPIO register through CFGBUS.

60/ 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

Pin Signal name Pin Signal name Pin Signal name Pin Signal name Pin Signal name
No. No. No. No. No.

A1 Vss B1 DVpp C1 GPO[14]/PCLK D1 Vss E1 GPO[7)/EXT_INT

7

A2 DVpp B2 DVpp C2 Vss D2 Vss E2 PCI_EN

A3 Vss B3 Vss C3 DVpp D3 SDAO E3 Vss

A4 TINPO B4 NMI C4 Vss D4 DVpp E4 SCLO

A5 TINP1 B5 | TOUT1/LENDIAN | C5 | TOUTO/MAC_EN | D5 Vss E5 DVpp

AB Vss B6 Vss C6 | CLKOUT6/GPO[2] | D6 | CLKOUT4/GPO[1 | E6 Vss

]
A7 VP2CLKO B7 Vss Cc7 VP2CTL2 D7 VP2CTL1 E7 DVpp
A8 Vss B8 VP2CTLO C8 VP2DI[0] D8 VP2D[1] ES8 DVpp
A9 VP2D[2] B9 VP2D[3] C9 VP2D[4] D9 VP2D[5] E9 Vss
A10 VP2D[6] B10 VP2D[7] Cc10 VP2D[8] D10 VP2D[9] E10 DVpp
A11 VP2D[10] B11 VP2D[11] C11 VP2D[12] D11 VP2D[13] E11 VP2D[14]
A12 Vss B12 VP2D[15] C12 VP2D[16] D12 VP2D[17] E12 VP2D[18]
A13 VP2CLK1 B13 Vss C13 Vss D13 Vss E13 VP2D[19]
A14 Vss B14 DVpp C14 EMU1 D14 TRST E14 RSV
A15 EMUO B15 EMU2 C15 EMU3 D15 EMU4 E15 TMS
A16 TCK B16 EM5 C16 EMU6 D16 EMU8 E16 Vss
A17 EMU7 B17 EM9 c17 EMU10 D17 EMU11 E17 DVpp
A18 TDI B18 TDO C18 Vss D18 Vss E18 Vss
A19 Vss B19 Vss C19 AED15 D19 AED14 E19 DVpp
A20 AED13 B20 AED11 C20 AED10 D20 AED12 E20 DVpp
A21 AED9 B21 AED7 C21 AEDG6 D21 AED8 E21 Vss
A22 Vss B22 AED3 C22 AED4 D22 Vss E22 DVpp
A23 AE5 B23 AED2 C23 Vss D23 DVpp E23 Vss
A24 AED1 B24 AEDO C24 DVpp D24 Vss E24 AED27
A25 DVpp B25 DVpp C25 AED30 D25 AED28 E25 AED26
A26 Vss B26 DVpp C26 AED31 D26 AED29 E26 Vss
FIGURE 2. Terminal connections.
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Case X

Pin Signal name Pin Signal name Pin Signal Pin Signal name Pin Signal name
No. No. No. name No. No.
F1 GPO[11]/PREQ G1 | HD31/AD31/MRCLK | Y1 HD5/AD5 AA1 HD1/AD1 AB1 Vss
F2 | GPO[GVEXT_INT | G2 | HD29/AD29/MRXER | Y2 HD3/AD3 AA2 CLKMODEO AB2 Vss
6
F3 | GPO[SJ/EXT_INT | G3 GPO[15]/PRST Y3 HDO/ADO AA3 RSV AB3 RSV
5
F4 | GPO[4JEXT_INT | G4 GPO[13]/PINTA Y4 HD2/AD2 AA4 Vss AB4 Vss
4
F5 Vss G5 DVpp Y5 DVpp AA5 Vss AB5 DVpp
F6 CVpp G6 CVpp Y6 CVpp AA6 CVpp AB6 Vss
F7 CVop G7 CVpp Y7 CVpp AA7 CVpp AB7 DVpp
F8 Vss G8 CVp Y8 CVp AA8 Vss AB8 DVpp
F9 DVpp G9 Vss Y9 Vss AA9 DVpp AB9 Vss
F10 Vss G10 CVpp Y10 CVpp AA10 Vss AB10 DVpp
F11 Vss G11 CVop Y11 CVpp AA11 Vss AB11 VP1D[18)/
AXRO[6]
F12 DVpp G12 Vss Y12 Vss AA12 DVpp AB12 VP1D[19)/
AXRO[7]
F13 Vss G13 CVop Y13 CVop AA13 Vss AB13 VP1D[17})/
ACLKX0
F14 Vss G14 CVop Y14 CVop AA14 Vss AB14 VPOD[14)/
AHCLKRO
F15 DVpp G15 Vss Y15 Vss AA15 DVpp AB15 VPOD[11]
F16 Vss G16 CVp Y16 CVop AA16 Vss AB16 VPODI[7)/
FSRO
F17 Vss G17 CVpp Y17 CVpp AA17 Vss AB17 DVpp
F18 DVpp G18 Vss Y18 Vss AA18 DVpp AB18 Vss
F19 Vss G19 CVp Y19 CVp AA19 Vss AB19 DVpp
F20 CVpp G20 CVpp Y20 CVpp AA20 CVpp AB20 DVpp
F21 CVpp G21 CVpp Y21 CVpp AA21 CVpp AB21 Vss
F22 Vss G22 DVpp Y22 DVpp AA22 Vss AB22 DVpp
F23 AED23 G23 AED19 Y23 AEDA45 AA23 AED41 AB23 AED38
F24 AED25 G24 AED21 Y24 AEDA43 AA24 AED39 AB24 AED36
F25 AED24 G25 AED20 Y25 AED44 AA25 AED40 AB25 AED37
F26 AED22 G26 AED18 Y26 AEDA46 AA26 AED42 AB26 Vss
FIGURE 2. Terminal connections - Continued.
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Case X

Pin Signal name Pin Signal name Pin Signal name Pin Signal name Pin Signal name
No. No. No. No. No.
AC1 STCLK AD1 | VDAC/GPO[8) | AE1 DVpp AF1 Vss H1 Vss
PCl66
AC2 CLKIN AD2 Vss AE2 DVpp AF2 DVpp H2 | HD27/AD27/MRXD3
AC3 Vss AD3 RSV AE3 Vss AF3 RSV H3 | HD30/AD30/MCRS
AC4 RSV AD4 Vss AE4 CLKMODE1 AF4 VP1CTLO H4 GPO[12)/ PGNT
AC5 Vss AD5 VP1CTL2 AE5 VP1CTL1 AF5 VP1D[0] H5 DVpo
AC6 | VP1D[4)/DX1 | AD6 | VP1D[3]/FSX1 | AE6 | VP1D[2]/CLKX1 | AF6 VP1D[1] H6 Vss
AC7 | VP1D[7)/FSR1 | AD7 | VP1D[6]/DR1 AE7 | VP1D[5]/CLKS1 | AF7 Vss H7 RSV
AC8 VP1D[9] AD8 | VP1D[8]/CLKR1 | AE8 Vss AF8 VP1CLKO H20 CVop
AC9 VP1D[12)/ AD9 VP1D[11] AE9 VP1D[10] AF9 Vss H21 Vss
AXRO[0]
AC10 | VP1D[14) | AD10 VP1D[13)/ AE10 Vss AF10 VP1CLK1 H22 DVpo
AXRO[2] AXRO[1]
AC11 VP1D[17)/ | AD11 VP1D[16])/ AE11 VP1D[15]/ AF11 Vss H23 AED17
AXRO[5] AXRO[4] AXRO[3]
AC12 | VPOD[19) | AD12 VPOD[18)/ AE12 Vss AF12 VPOCLK1 H24 AED16
AHCLKX0 AFSX0
AC13 | VPOD[16) | AD13 VPOD[15)/ AE13 DVpp AF13 Vss H25 AECLKIN
AMUTEO AMUTEINO
AC14 | VPOD[13) | AD14 VPOD[12)/ AE14 Vss AF14 VPOCLKO H26 Vss
AFSRO ACLKRO
AC15 VPOD[10] AD15 VPOD[9] AE15 | VPOD[8]/CLKRO | AF15 Vss J1 | HD25/AD25/MRXD1
AC16 | VPOD[6]/DRO | AD16 | VPOD[5]/CLKSO | AE16 | VPOD[4)/DX0 | AF16 | VPOD[3J/FSX0 | J2 GPO[10)/ PCBE3
AC17 VPOCTLA1 AD17 VPOCTL2 AE17 VPOCTLO AF17 | VPOD[2)/CLKX0 | J3 | HD26/AD26/MRXD2
AC18 Vss AD18 Vss AE18 VPOD[1] AF18 VPOD[0] J4 | HD28/AD28/MRXDV
AC19 AED49 AD19 AED48 AE19 Vss AF19 Vss J5 Vss
AC20 AED51 AD20 AED53 AE20 AED52 AF20 AED50 J6 DVDD
AC21 AED55 AD21 AED57 AE21 AED56 AF21 AED54 J7 Vss
AC22 Vss AD22 AED59 AE22 AED58 AF22 Vss J20 Vss
AC23 DVpo AD23 AED60 AE23 AED61 AF23 AED62 J21 DVpp
AC24 Vss AD24 DVpp AE24 Vss AF24 AED63 J22 Vss
AC25 AED34 AD25 AED33 AE25 DVpp AF25 DVoo J23 AECLKOUT2
AC26 AED35 AD26 AED32 AE26 DVpp AF26 Vss J24 |  AAOE/ASDRAS/
ASOE
o5 | AARE/ASDCAS/
ASDAS / ASRE
J26 AECLKOUT1
FIGURE 2. Terminal connections - Continued.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644
REV PAGE 27




Case X

Pin Signal name Pin Signal name Pin Signal name Pin Signal name Pin | Signal name
No. No. No. No. No.
K1 HD23/AD23 L1 Vss T Vss U1 HD14/AD14 V1 | HD10/AD10
K2 | HD21/AD21/MCOL | L2 | HD19/AD19/MTXEN | T2 HDS2/PCBE1 u2 HD12/AD12 V2 HD8/AD8
K3 GPO[9]/PIDSEL L3 | HD20/AD20/MTXEN | T3 HD15/AD15 VK] HD13/AD13 V3 HD9/AD9
K4 | HD24AD24/MRXDO | L4 | HD22/AD22/MTCLK | T4 XSP_CS U4 HD11/AD11 V4 PCBEO
K5 DVop L5 GPO[3])/PCIEAI T5 Vss us DVoo V5 Vss
K6 Vss L6 Vss T6 Vss ué Vss V6 PLLV
K7 CVop L7 CVoo T7 CVpo u7 CVpo V7 Vss
K20 CVop L20 CVop T20 CVpo u20 CVpo V20 Vss
K21 Vss L21 Vss T21 Vss u21 Vss V21 DVpp
K22 DVpp L22 AARDY T22 ABE7 u22 DVoo V22 Vss
K23 ACE2 L23 ABEA T23 ABE6 u23 AEA22 v23 AEA18
K24 ACE1 L24 ABEO T24 AE14 u24 AEA17 V24 AEA21
K25 ACEOQ L25 ASDCKE T25 AE13 u25 AEA16 V25 AEA20
K26 | AAWE/ASDWE/ | .26 BE3 726 Vss V26 AEA15 V26 | AEA19
ASWE
M1 HR/W /PCBE2 N1 HRDY /PIRDY P1 | HCNTL1/PDEVSEL | R1 HCS/PPERR W1 Vss
M2 | HD17/AD17/MTXD1 | N2 DVop P2 Vss R2 | Hpsi/PSERR | W2 | HD7/AD?
M3 | HD16/AD16/MTXDO | N3 | nnwiL/PTRDYV | P3 HAS /PPAR R3 | HCNTLO/PSTOP | W3 HD4/AD4
M4 | HD18/AD18/MTXD2 | N4 AINT / PERAME P4 RESET R4 XSP_D1 w4 HD6/AD6
M5 GPO[0] N5 Vss P5 XSP_DO/MDIO R5 XSP_CLK/ w5 DVpp
MDCLK
M6 DVoo N6 Vss P6 Vss R6 RSV W6 Vss
M7 Vss N7 CVoo P7 CVpo R7 Vss w7 RSV
M12 CVop N12 Vss P12 CVpo R12 Vss
M13 Vss N13 CVop P13 Vss R13 CVop
M14 CVop N14 Vss P14 CVpo R14 Vss
M15 Vss N15 CVop P15 Vss R15 CVpo
M20 Vss N20 CVop P20 CVpo R20 Vss W20 CVoo
M21 DVpp N21 Vss P21 Vss R21 DVpp W21 Vss
M22 APDT N22 AHOLDA P22 ABUSREQ R22 ASOE3 W22 DVoo
M23 AEA4 N23 AEA7 P23 AEA10 R23 AE12 w23 AEDA47
M24 AEA3 N24 AEA6 P24 AEA9 R24 AE11 W24 | AROLD
M25 ABE3 N25 Vss P25 DVop R25 ABE5 W25 DVpp
M26 ABE2 N26 AEA5 P26 AEAS8 R26 ABE4 W26 Vss
FIGURE 2. Terminal connections - Continued.
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Notes:

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

2. The Video Port 0 (VPO) peripheral is muxed with the McBSPO peripheral and the McASPO control pins. The Video Port 1 (VP1)
peripheral is muxed with the McBSP1 peripheral and the McASPO data pins. The PCI peripheral is muxed with the HP1(32/16),
EMAC, and MDIO peripherals. For more details on multiplexed pins of these peripherals, see manufacturer data sheet..

FIGURE 3. Block diagram.
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I2C0 MODULE BLOCK DIAGRAM

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

420 3.5 nH OUTPUT
TRANSMISSION LINE UNDER
TEST
4.0 pF 1.85 pF 20 = 500 DEVICE PIN
T T SEE NOTE 1 SEE NOTE 1

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.

FIGURE 4. Test load circuit for AC timing measurements.

7|Z Sk Vref=1'5 v

INPUT AND OUTPUT VOLTAGE REFERENCE LEVELS FOR AC TIMING MEASUREMENTS

Vref.=VIHMIN[or VouMIN or
VIHPMIN or VOHPMINl
Vref.=VILMAX[or VgL MAX or

VILP MAX or VULP MAX)

RISE AND FALL TRANSITION TIME VOLTAGE REFERENCE LEVELS

FIGURE 5. Timing waveforms.
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(OUTPUT FROM DSP) i
SEE NOTE 1
At
CONTROL SIGNALS
(INPUT TO £ %
i:l 8 r-— — r-—T
—

EXTERNAL DEVICE)
DATA SIGNALS —
(OUTPUT FROM % &

11-'4

EXTERNAL DEVICE)
SEE NOTE 2
10 e 9 =]

DATA SIGNALS
(INPUT TO DSP)
SEE NOTE 2

BOARD-LEVEL INPUT/OUTPUT TIMINGS

1.

Notes:
Control signal include data for Writes.
2. Data signals are generated during Reads from an external device.

FIGURE 6. Timing waveforms.
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FIGURE 7. Timing waveforms.
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Notes:

CLKOUT4

CLKOUTeE

RESET

PCLK

———— 4——| [— 5——|
£
AECLKOUT2 / \ / \ / \ / \

EMIF Z GROUP X %
SEE NOTES 1 AND 2 ¥ 7

EMIF HIGH GROUP % o
SEE NOTE 1 XRXXXCOOOOOORXKXKXNX X

R
__I ——11——'
EMIF LOW GROUP &% X
SEE NOTE 1

0000000 XXX
v'0‘#‘0'0.0’0‘O‘0'O’0“’0’0‘0‘0’0‘0‘0’0’0’0’

LON GROUP  XXXXXXXXXXXXXXRXXY
SEE NOTE 1 2243222 - £

X

Z GROUP
SEE NOTES 1 AND 2 &%

16 —=
BOOT AND DEVICE
CONFIGURATION INPUTS s
SEE NOTE 3

RESET TIMING
SEE NOTE 1

EMIF Z group consist of: AEA[22:3], AED[63:0], ACE[3:0], ABE[7:0], AARE /ASDCAS/ASADS /ASRE ,
AAWE / ASDWE / ASWE , AAOE / ASDRAS / ASOE, ASOE3, ASDCKE, and APDT
EMIF high group consists of: AHOLDA (when corresponding HOLD input is high)

EMIF low group consists of: ABUSREQ; AHOLDA (when corresponding HOLD input is low)

Low group consists of: XSP_CS, XSP_CLK/MDCLK, and XSP_DO/MDIO all of which apply only when PClI EEPROM is
enabled (with PCI_EN =1 and MCBSP2_EN = 0). Otherwise, the XSP_CLK/MDCLK and XSP_DO/MDIO pins are in the
Z group. For more details on the PCI configuration pins, see the Device configuration from manufacturer data sheet.

Z group consists of: HD[31:0)/AD[31:0] and the muxed EMAC outside pins, XSP_CLK/MDCLK, XSP_DO/MDIO,
VPODI[2]/CLKX0, VP1D[2]/CLKX1, VPOD[3]/FSX0, VP1D[3]/FSX1, VPOD[4]/DX0, VP1D[4]DX1, VPOD[8]/CLKRO,

VP1D[8]/CLKR1, VPOD[7}/FSRO, VP1D[7)/FSR1, TOUTO, TOUT1, VDAC/GPO[8]/ PCI66 , GP0[7:0], GPO[10)/ PCBE3,
HR/W /PCBE2, HDS2/, PCBEO , GPO[13]/ PINTA , GPO[11]/ PREQ, HDS1/PPERR , HCNTL1/PDEVSEL,

HAS /PPAR, HCNTLO/PSTOP , HHWIL/PTRDY (16 bit HPI mode only), HRDY /PIRDY , HINT /PFRAME , vp0d[19:9, 6,
5,1, 0], VP1D[19:9, 6, 5, 1, 0], and VP2D[19:0].

If AEA[22:19], LENDIAN, PCIEEAI, and HD5/AD5 pins are actively driven, care must be taken to ensure no timing contention
between parameters 6, 7, 14, 15, 16, and 17.

Boot and device configurations inputs (during reset) include: AEA[22:19], LENDIAN, PCIEEAI, and HD5/AD5. The PCI_EN
pin must be driven valid at all times and the user must not switch values throughout device operation.

FIGURE 8. Timing waveforms.
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3.3V | ¢ *

Il
I

FILTER 1 c2
10uF [0 1 uF

CPU CLOCK

PERIPHERAL BUS,
EDMA CLOCK

TIMER INTERNAL CLOCK

CLKOUT4,PERIPHERAL CLOCK

p— (AUXCLK FOR McASP) ,

McBSP INTERNAL CLOCK

CLKOUT6E

s

/4

2

T
/
o
o
[=

PLLV
/6
CLKMODEO
PLLMULT
CLKMODE1 L4
PLL 00 01 10
x6,x12
CLKIN PLLCLK <
q
q
ECLKIN | EMI
AEAL20:191

110 /LEKZRATE
(GBLCTL.[19,181)

Notes:

ECLKOUT1 ECLKOUT2

1. For the PLL options, CLKMODE pins setup, and PLL clock frequency ranges, see the “SMDM642 PLL multiply factor options,

clock frequency ranges, and typical lock time table.

2. Place all PLL external components (C1, C2, and the EMI filter) as close to the C6000 DSP device as possible. For the best
performance. Manufacturer recommends that all the PLL external components be on a single side of the board without

jumpers, switches, or components other than ones shown.

For reduced PLL jitter, maximize the pacing between switching signals and the PLL external components (C1, C2, and the EMI

filter).

The 3.3 V supply for the EMI filter must be the same 3.3 V power plane supplying the I/O voltage, DVpp.

FIGURE 9. Timing waveforms.
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CLKIN TIMING

FIGURE 10. Timing waveforms.
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CLKOUT4 TIMING

FIGURE 11. Timing waveforms.
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CLKOUT6 TIMING

FIGURE 12. Timing waveforms.
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AECLKIN 4 \___/# \ S A N
el

AECLKIN TIMING FOR EMIFA

FIGURE 13. Timing waveforms.
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AECLKOUT1 TIMING FOR EMIFA MODULES

FIGURE 14. Timing waveforms.
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AECLKOUT2 TIMING FOR EMIFA MODULES

FIGURE 15. Timing waveforms.
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SETUP=2| STROBE=3 NOT READY | HOLD=2 |

N N

AE X | . .
= " ==

ABEL7:0] BE i B
= ] | | =

AEAL22:3] JERRY ADDRESS ¢ B

s~ 5=

AANE/ASDNE/ASHE 7
SEE NOTE

AADE/ASDRAS/ASOE \
SEE NOTE

AARE/ASDCAS/ASADS/ASRE
SEE NOTE

ASYNCHRONOUS MEMORY READ TIMING FOR EMIFA

SETUP=Z| STROBE=3 NOT READY | HOLD=2 |

r-——— ﬂ———IL -&—9-—-+
RE Y | ) .
45
|——ﬂ——: ——9——|
ABE(7:01 K BE B
T 5
= | | | [
AEAL22:31 TR ADDRESS !, ¥R
—o—] | | | [
' 4
AED[63:0] —— WRITE DATA —
45
— ___ «
AROE/ASDRAS/ASOE "
SEE NOTE
AARE/ASDCAS/ASADS/ASRE 7
SEE NOTE
10 - fee—
AAWE/ASDWE/ASHE »
SEE NOTE 4
7
AARDY

£
"

ASYNCHRONOUS MEMORY WRITE TIMING FOR EMIFA

Note:
1. AAOE/ASDRAS/ASOE, AARE /ASDCAS/ASADS /ASRE , and AAWE / ASDWE / ASWE operates as AAOE (identified
under select signals), AARE , and AAWE , respectively, during asynchronous memory access.

FIGURE 16. Timing waveforms.
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| READ LATENCY=2|

aecikoutx 7 N F N\ F L S S S S

-1 -1
ACEx _\I‘_ ;II“_

- 3

OOOOOOXXXXXNX

ABEL7:01 BE1 X BEZ X BE3 X BE4 °:;:;:’:;:’:’:;:’:’:’:;:;:;:;:;:;:;:;’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’
——I 5 I——
AEAL22:3] EAL X _EAz X EA3 X EA4 X’
6 7 |——
AEDL63:0] 0t ¥ 02 X 03 X 04 —o

- 8 |¢— - 8 |<—
AARE/ASDCAS/ASADS/ASRE \K /—\__/

SEE NOTE 3 9 |__ 9 I—-
— =
AAOE/ASDRAS/ASOE \ #

SEE NOTE 3
AAWE/ASDWE/ASWE
SEE NOTE 3

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

Notes:

1. The read latency and the length of the ACEx assertion are programmable via the SYNCRL and CEEXT fields, respectively, in
the EMIFA CE Space Secondary Control register (CEXSEC). In this figure, SYNCRL = 2 and CEEXT = 0.
2. The following parameters are programmable via the EMIF CE Space Secondary Control register (CEXSEC):
- Read latency (SYNCRL):0-, 1-, 2-, or 3-cycle read latency
- Write latency (SYNCWL):0-, 1-, 2-, or 3-cycle write latency

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

command has been issued (CEEXT = 0). For synchronous FIFO interface with glue, ACEx is active when ASOE is
active (CEEXT =1)

- Function of ASADS /ASRE (RENEN): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE acts as

ASADS with deselect cycles (RENEN = 0). For FIFO interface, ASADS / ASRE acts as ASRE with NO deselect
cycles (RENEN = 1).
- Synchronization clock (SNCCLK): Synchronized to AECLKOUT1 or AECLKOUT2.

3. AARE/ASDCAS/ASADS /ASRE , AAOE/ASDRAS/ASOE, and AAWE / ASDWE / ASWE operate as ASADS / ASRE,

ASOE , and ASWE respectively, during synchronous interface accesses.

FIGURE 17. Timing waveforms.
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aecLkoutx \_F \_F \_/ ./ S S _F \

—] 1|<— — 1|——
ACEx X #
- 2 - 3 I——
ABEL7:01 SRR BEL X BE2 X BE3 X_ BE4 XRKN
-l 4 —-»= 5 |_—
AEAL22:31 000X EAal X EAz X EA3 X EA4 KRN
=10} {10 {11
AED[63:01] ¥ 02 X 03 X 04 ¥p—1—
-={ 8 |<—
AARE/ASDCAS/ASADS/ASRE by '
SEE NOTE 3
AAOE/ASDRAS/ASOE
SEE NOTE 3 g iz
AAWE /ASDWE /ASKE % /
SEE NOTE 3

PROGRAMMABLE SYNCHRONOUS INTERFACE WRITE TIMING FOR EMIFA
(NITH WRITE LATENCY=0)
SEE NOTES 1 AND 2

Notes:

2. The write latency and the length of the ACEx assertion are programmable via the SYNCWL and CEEXT fields, respectively,
in the EMIFA CE Space Secondary Control register (CExSEC). In this figure, SYNCWL = 0 and CEEXT = 0.
2. The following parameters are programmable via the EMIF CE Space Secondary Control register (CEXSEC):
- Read latency (SYNCRL):0-, 1-, 2-, or 3-cycle read latency
- Write latency (SYNCWL):0-, 1-, 2-, or 3-cycle write latency

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

command has been issued (CEEXT = 0). For synchronous FIFO interface with glue, ACEx is active when ASOE is
active (CEEXT =1)

- Function of ASADS / ASRE (RENEN): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE acts as

ASADS with deselect cycles (RENEN = 0). For FIFO interface, ASADS / ASRE acts as ASRE with NO deselect
cycles (RENEN = 1).
- Synchronization clock (SNCCLK): Synchronized to AECLKOUT1 or AECLKOUT2.

3. AARE/ASDCAS/ASADS /ASRE , AAOE/ASDRAS/ASOE, and AAWE / ASDWE / ASWE operate as ASADS / ASRE,

ASOE , and ASWE respectively, during synchronous interface accesses.

FIGURE 18. Timing waveforms.
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WRITE

LATENCY
=1
SEE
NOTE 2

aectkoutx \_/ \_F \_F _F ./ _F _F / \

- 1 I—— - 1 I__
ACEx X ¥
- 3 I——

S — — —

ABEL7:01 RRRRRRRRRRRRIN BEA YRR RIS
- 4 - 5 |——

AEAL22:31 JREXDXXDIRIIAIIN EAL X EAZ X EA3 X EA4 XERERRIRIRARIRIR
—al1 0 fu— 10|—- =11

AEDL63:01] XXX a1 ¥ a2 X_03 X 04 Xp—
= 8 |<— 8 I_—

AARE/ASDCAS/ASADS/ASRE RS £
SEE NOTE 3
AAOE/ASDRAS/ASOE
SEE NOTE 3
— |<—12 — |<—1Z
AAWE/ASDWE/ASWE M s
SEE NOTE 3

PROGRAMMABLE SYNCHRONOUS INTERFACE WRITE TIMING FOR EMIFA
(WITH WRITE LATENCY=1)
SEE NOTES 1 AND 2

Notes:

3. The write latency and the length of the ACEx assertion are programmable via the SYNCWL and CEEXT fields, respectively,
in the EMIFA CE Space Secondary Control register (CEXSEC). In this figure, SYNCWL = 1 and CEEXT = 0.
2. The following parameters are programmable via the EMIF CE Space Secondary Control register (CEXSEC):
- Read latency (SYNCRL):0-, 1-, 2-, or 3-cycle read latency
- Write latency (SYNCWL):0-, 1-, 2-, or 3-cycle write latency

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

command has been issued (CEEXT = 0). For synchronous FIFO interface with glue, ACEx is active when ASOE is
active (CEEXT =1)

- Function of ASADS /ASRE (RENEN): For standard SBSRAM or ZBT SRAM interface, ASADS / ASRE acts as

ASADS with deselect cycles (RENEN = 0). For FIFO interface, ASADS / ASRE acts as ASRE with NO deselect
cycles (RENEN = 1).
- Synchronization clock (SNCCLK): Synchronized to AECLKOUT1 or AECLKOUT2.

3. AARE/ASDCAS/ASADS /ASRE, AAOE/ASDRAS/ASOE, and AAWE / ASDWE / ASWE operate as ASADS / ASRE,
ASOE , and ASWE respectively, during synchronous interface accesses.

FIGURE 19. Timing waveforms.
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READ

AECLKOUTx \__](__\\__](__\\__J/__\\__J(__\\__](__\\__](__\\__J/__\\__J(__\\__/

ACEx :_\I‘___—_;L‘_l '} 3

= 2

ABEL7:01 B0 BEL X BE2 X BE3 X BE4 KGR
4 - |<— — |<—5
AEAL22:14] BB BANK R R R R R AR
4 - |<— — |<—5

AEAL12:3] SRRk COL UMN R R ST

4 - rh —— r——s
s————l———t—7

AED[63+01] bt X p2 X b3 X D

AEA13

T

AAOE/ASDRAS/ASOE
SEE NOTE 1

8 - |<— — |<—8
AARE/ASDCAS/ASADS/ASRE —\—;{
SEE NOTE 1

AAWE/ASDWE/ASWE
SEE NOTE 1

—— |<—14 —— |——14
APDT \

SEE NOTE 2

SDRAM READ COMMAND (CAS LATENCY 3) FOR EMIFA

Notes:
1. AARE /ASDCAS/ASADS /ASRE , AAWE /ASDWE /ASWE , and AAOE /ASDRAS /ASOE operate as
ASDCAS/ASDWE , and ASDRAS respectively, during SDRAM accesses.
2. APDT signal is only asserted when the EDMA is in PDT mode (set the PDTS bit to 1 in the EDMA options parameter RAM).
For APDT read. Data is not latched into EMIF. The PDTRL field in the PDT control register (PDTCTL) configures the latency

of the APDT signal with respect to the data phase of a read transaction. The latency of the APDT signal for a read can be
programmed to 0, 1, 2, or 3 by setting PDTRL to 00, 01, 10, or 11, respectively. PDTRL equals 00 (zero latency) in this figure.

FIGURE 20. Timing waveforms.
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WRITE

AECLKOUTx \_____;f____\\____Ji—___“\ / \ / A\
-1 rﬁ. - 2 rk
ACEx X A
- 2 - 4 - 3
ABEL7:01 mm{r BE1 )I(—_ BEz X BE3 ¥  BEA4

4 |—— - 5
. OO
AeAtzz:141 R BANK X RIS
e B - 5

- 4 |—— — ]
AEA1L3 TRRBEXDEXTN

—- g l/—— ——
AEDL[63:01 ( D1
AADE/ASDRAS/ASOE
SEE NOTE 1
- B8 |—— - 8 I——
AARE/ASDCAS/ASADS/ASRE
SEE NOTE 1 | F
- 11 - 11
AAWE/ASDWE/ASWE I__ I__
SEE NOTE 1 ./
=i 14 I—— - 14 I——
APDT % £
SEE NOTE 2

SDRAM WRITE COMMAND FOR EMIFA

Notes:
1. AARE /ASDCAS/ASADS /ASRE , AAWE /ASDWE /ASWE , and AAOE /ASDRAS/ASOE operate as
ASDCAS /ASDWE , and ASDRAS respectively, during SDRAM accesses.
2. APDT signal is only asserted when the EDMA is in PDT mode (set the PDTS bit to 1 in the EDMA options parameter RAM).
For APDT read. Data is not latched into EMIF. The PDTRL field in the PDT control register (PDTCTL) configures the latency

of the APDT signal with respect to the data phase of a read transaction. The latency of the APDT signal for a read can be
programmed to 0, 1, 2, or 3 by setting PDTRL to 00, 01, 10, or 11, respectively. PDTRL equals 00 (zero latency) in this figure.

FIGURE 21. Timing waveforms.
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ACTV

-—|1

ACEx

ABEL[7:0] X

AEAL22:14]

AEAL12:3]

AEA13

AEDC63+01 % X X .:. R XX XXX XX XTXRTAR

AAOE/ASDRAS/ASOE ) {
SEE NOTE

AARE/ASDCAS/ASADS/ASRE
SEE NOTE

AAWE/ASDWE/ASKE
SEE NOTE

SDRAM ACTV COMMAND FOR EMIFA

AECLKOUTx

ACEx

ABE[7:01]

AEA[22:14,12:3]

AEA13

AEDL63:01]

AADE/ASDRAS/ASOE
SEE NOTE

AARE/ASDCAS/ASADS/ASRE
SEE NOTE

- 11r- - llr-
AAWE/ASDWE/ASKHE

SEE NOTE __f

SDRAM DCAB COMMAND EMIFA

Notes:

1. AARE/ASDCAS/ASADS /ASRE , AAWE /ASDWE /ASWE , and AAOE /ASDRAS/ASOE operate as

ASDCAS/ASDWE , and ASDRAS respectively, during SDRAM accesses.

FIGURE 22. Timing waveforms.
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| F

—— 11|-F
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- 2=

AAOE/ASDRAS/ASOE
SEE NOTE

AARE/ASDCAS/ASADS/ASRE
SEE NOTE

—o= 11r-—

AAWE/ASDWE/ASKHE

SEE NOTE

SDRAM DEAC COMMAND FOR EMIFA

REFR

X XXX
XXX

AECLKOUTx /

_—1|._

ACEx

ABEL[7:01

AEA[22:14,12:3]

AEA13

=12 rF
| F
-—al-.-

AED[63:01

—— 12r-—
-—aI—-

AAOE/ASDRAS/ASOE

SEE NOTE

AARE/ASDCAS/ASADS/ASRE

SEE NOTE

AAWE/ASDWE/ASKWE
SEE NOTE

SDRAM REFR COMMAND FOR EMIFA

Notes:

AARE / ASDCAS / ASADS / ASRE , AAWE / ASDWE /ASWE , and AAOE / ASDRAS /ASOE operate as

1.

ASDCAS /ASDWE , and ASDRAS respectively, during SDRAM accesses.

FIGURE 23. Timing waveforms.
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R R KRR

AAOE/ASDRAS/ASOE 5‘:

SEE NOTE

AARE/ASDCAS/ASADS/ASRE Sk
SEE NOTE

—] 11|—- - 11 I—-
AAWE/ASDHE/ASHE X ¥

SEE NOTE

SDRAM MRS COMMAND FOR EMIFA

|=— > TRAS CYCLES
[~—SELF REFRESH END SELF REFRESH

AECLKOUTx

ACEx \ | /7

RRRRRXRRRNRR

ABEL7: 01 B R
AEAL22314,1213] R R R
AEA13
AEDI[63:01

_ _ 4
AAOE/ASDRAS/ASOE \ /"

SEE NOTE
T T T — 4
AARE/ASDCAS/ASADS/ASRE \ 1/
SEE NOTE
AAWE/ASDWE/ASWE 4

SEE NOTE - 13 I__ |13 I__
ASDCKE X Y #
">

SDRAM SELF-REFRESH TIMING FOR EMIFA

Notes:
1. AARE /ASDCAS/ASADS /ASRE , AAWE / ASDWE / ASWE , and AAOE /ASDRAS /ASOE operate as
ASDCAS /ASDWE , and ASDRAS respectively, during SDRAM accesses.

FIGURE 24. Timing waveforms.
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EXTERNAL REQUESTOR

DSP OWNS BUS OANS BUS DSP OWNS BUS
3
HOLD X #
—] - - 5 |<—
HOLDA X ¥
1 4
EMIF BUS
SEE NOTE 1 DM642 DMB42
AECLKOUTx
exsHz-00 \_/ \/ ./ /] S\ S
SEE NOTE 2
6 [_— 7 —]
AECLKOUTx
Ekxiz=D) \_ /" \_/ /" VARV
SEE NOTE 2

HOLD/HOLDA TIMING FOR EMIFA

Notes:

1. EMIFA consist of: ACE[3:0], ABE[7: 0], AED[63:0], AEA[22:3], AARE / ASDCAS / ASADS / ASRE ,

AAOE / ASDRAS / ASOE , AAWE / ASDWE / ASWE , ASDCKE, ASOES ,and APDT

2. The EKxHZ bits in the EMIF Global Control register (GBLCTL) determine the state of the ECLKOUTX signals during HOLDA .
If EKxHZ = 0, ECLKOUTX continues clocking during Hold mode. If EKxHZ = 1, ECLKOUTXx goes to high impedance during

Hold mode, as shown in this picture.

FIGURE 25. Timing waveforms.
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FIGURE 26. Timing waveforms.
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2
2
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(FALLING EDGE POLARITY)
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(RISING EDGE POLARITY)
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SEE NOTE 1
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” 14

£ {4 /_\ red
24
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AFSR/X 4 "
(SLOT WIDTH,2 BIT DELAY) \\ ”//

AXRInl
(DATA IN/RECEIVE)

A0 Al A30A31 BO B1 B30B31 CO C1 C2 C3

McASP INPUT TIMING

Notes:
1. For CLKRP = CLKXP = 0, the McASP transmitter is configured for rising edge (to shift data out) and the McASP receiver is
configured for failing edge (to shift data in).
2. For CLKRP = CLKXP = 1, the McASP transmitter is configured for falling edge (to shift data out) and the McASP receiver is
configured for rising edge (to shift data in)

FIGURE 27. Timing waveforms.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644

REV PAGE 47




10

10
y

AHCLKR/ X
(FALLING EDGE POLARITY)

(RISING EDGE POLARITY)
12-==] l——

(CLKRP=CLKXP=1)
SEE NOTE 1

ACLKR/X
(CLKRP=CLKXP=0) /-\/\/\_/
SEE NOTE 2 13
AFSR/X 15+ l__

(BIT WIDTH,0 BIT DELAY)

L.

AFSR/X
(BIT WIDTH,1 BIT DELAY)

”

r{d

AFSR/X
(BIT WIDTH,2 BIT DELAY) A/ \

>

13- -

13-

AFSR/X
(SLOT WIDTH,0 BIT DELAY) ’

WA
13- pe-

M |

AFSR/X
(SLOT WIDTH,1 BIT DELAY) 4

AFSR/X
(SLOT WIDTH,2 BIT DELAY) ’

AXRIn]
(DATA OUT/TRANSMIT)
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Notes:

1

4
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B30B31 CO C1 C2 C3

McASP OUTPUT TIMING

LA

4 -

C31

1. For CLKRP = CLKXP = 1, the McASP transmitter is configured for falling edge (to shift data out) and the McASP receiver is

configured for rising edge (to shift data in)

2. For CLKRP = CLKXP = 0, the McASP transmitter is configured for rising edge (to shift data out) and the McASP receiver is

configured for failing edge (to shift data in).

FIGURE 28. Timing waveforms.
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FIGURE 29. Timing waveforms.
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FIGURE 30. Timing waveforms.
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Notes:

HPI16 READ TIMING (HAS USED)

1. For correct operation, strobe the HAS signal only once per HSTROBE active cycle.
2. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2 :[NOT(HDS1 XOR HDS2)] or HCS

FIGURE 31. Timing waveforms.
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HPI16 WRITE TIMING (HAS USED)

Notes:

1. For correct operation, strobe the HAS signal only once per HSTROBE active cycle.

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

FIGURE 32. Timing waveforms.
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Notes:

HP132 READ TIMING (HAS USED)

1. For correct operation, strobe the HAS signal only once per HSTROBE active cycle.
2. HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2 :[NOT(HDS1 XOR HDS2)] or HCS

FIGURE 33. Timing waveforms.
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Notes:

2.

1. For correct operation, strobe the HAS signal only once per HSTROBE active cycle.
HSTROBE refers to the following logical operation on HCS, HDS1, and HDS2 :[NOT(HDS1 XOR HDS2)] or HCS

HP132 WRITE TIMING (HAS USED)

FIGURE 34. Timing waveforms.
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FIGURE 35. Timing waveforms.
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FIGURE 36. Timing waveforms.

—

0.4 DVpp V MIN

PEAK TO PEAK FOR
3.3 V SIGNALING

:

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/07644
REV PAGE 54




4 5*»‘
IXXRXXXXXXXKII)
PCI INPUT XXREEEEXXXKLA  INPUTS VALID

/\

PCI INPUT TIMING (33/66 MHz)

|—— 1{ |m— {

PCI OUTPUT ——W W
I*Z I<—3——|

PCI OUTPUT TIMING (33/66 MHz)

——

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.
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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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FIGURE 47. Timing waveforms.
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FIGURE 48. Timing waveforms.

VPxCLKIN< /N A N/ N/ _/ \
1+||*
VeyclkINy /7 N\ N/ \__/ L/ \

VIDEO PORT DUAL-DISPLAY SYNC TIMING

FIGURE 49. Timing waveforms.

STCLK ;—72_—? ‘ |‘_3 = |‘_4

o]

STCLK TIMING
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FIGURE 51. Timing waveforms.
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FIGURE 53. Timing waveforms.
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FIGURE 56 Timing waveforms.
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FIGURE 57 Timing waveforms.
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FIGURE 58 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.

Vendor item drawing administrative Device manufacturer Vendor part number
control number 1/ CAGE code
V62/07644-01XA 01295 SM320DM642AGDKI7EP
V62/07644-02XA 2/ SM320DM642AGDKAGEP
V62/07644-03XA 2/ SM320DM642AGDKASEP
V62/07644-04XA 01295 SM320DM642AGDKS7EP

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 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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